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Introduction 
The Chesapeake Bay, lying in the eastern portions of 
Maryland and Virginia, is the largest estuary in the United 
States, and one of the largest in the world. It is approxi-
mately 180 statute miles long (156 nautical miles) from the 
mouth of the Susquehanna River'to the mouth of the Bay at 
the Cape Henry/Cape Charles line. The width ranges from 3.4 
miles to 35 miles with an average depth of 27.7 feet. 
More than 50 rivers contribute fresh water. The five 
largest are the Susquehanna, the Potomac, the James, the 
Rappahannock and the York. (See figure in Table III-1). 
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I. Brief Description of the Drainage Basin 
The Chesapeake Bay region remained a predominately 
agrarian society until after the Civil War when the area 
experienced a new era of industrialization and urbanization -
an era which has continued until the present and placed 
environmental strains on the Bay and its tributaries. Even 
with increased industrialization, however, the population has 
remained concentrated in relatively small areas in and around 
major cities such as Baltimore and Washington, D. c. and the 
Hampton Roads area. The area continues to show a great potential 
of growth. In 1970 almost 8 million people lived in the Bay 
area with approximately 70% of the population either in the 
Baltimore or the Washington subregion. 
1. Economic Sectors 
Services. In 1970 the greatest percentage of the 
labor force in the area (25%) was in the service sector. 
859 1 000 jobs were provided in such services as entertainment 
and recreation, non-profit organizations (labor unions, 
religions, political organizations) professional services 
and miscellaneous services such as research labs, advertising, 
employment agencies. Educational, health, and professional 
services are the largest single employers in the sector. The 
Washington, D. C. subregion contains 46% of the total service 
workers. 
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Wholesale and Retail Trade. The second largest 
employer in the area (17%) is the wholesale and retail trade. 
The bulk of the retail sales is in the Washington, D. C. and 
Baltimore areas. 
Manufacturing. In 1970 the manufacturing sector 
emplo.yed 524, 000 workers or 16% of the labor force, making 
this sector the third largest employer in the area. The 
national average for this sector is considerably higher, 
however, at 25%. The government and maritime industry play 
an important role in the maufacturing sector. 
Public Administration. The fourth ranking sector 
in the area is the public administration sector. It employs 
14% of the workers as compared to a national average of 5%. 
The greatest employment increases have been in government 
with the bulk of employment being in Washington, D. C. The 
public administration sector is considered a "clean" industry 
from a water resources viewpoint. 
Other sectors which employ considerably fewer 
workers are agriculture, forestry and fisheries, construction, 
armed forces (with a percentage of workers considerably higher 
than the national average), transportation, communication and 
utilities, finance, insurance and real estate, and mining. 
Although these sectors are not particularly large employers in 
the area, some of them do have a great impact on the water and 
land resources of the region. For example, poor farming 
techniques can lead to erosion and siltation; disturbed soil 
during construction becomes sediment in streams and riversi 
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and operation of quarries can contribute to erosion and acid 
mine drainage. 
Although these sectors employ fewer workers, they 
contribute considerably to the economy of the area and the 
other sectors are dependent on them. 
2. Land and Climate 
Geology. The Chesapeake Bay area is made up of 2 
physio-geologic regions which run roughly parallel to the 
Atlantic Ocean. The Coastal Plain Province which extends 
eastward from the coast to the Continental Shelf and west to 
adjoin the Piedmont Plateau at the Fall Line, is predominately 
flat with southeasterly-dipping sedimentary layers. The 
Piedmont Plateau has a more rugged topography with stream 
valleys dissecting the surface of the land due to the erosive 
forces of the waterways. 
Soil. The area contains soils produced from 3 
major types of rocks - igneous, metamorphic and sedimentary 
the first two primarily in the Piedmont and sedimentary in the 
Coastal Plain. There are a variety of soils in the area due 
to the differences in climate. 
Climate. The climate of the Bay Area is generally 
moderate due to the proximity of the Atlantic Ocean with the 
average temperature S7°F. The average precipitation per 
year is 44" with a snowfall average of 13" per year. Three 
types of storm activity bring precipitation to the area -
extra tropical storms or "lows", tropical storms or hurricane 
activity, and thunderstorm activity. 
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Shoreline. There are 7,325 miles of shoreline along 
the Chesapeake Bay and its tributaries. Of the 5,432 miles in 
Virginia, 2,719 are marsh, 2,045 miles are dry, 196 miles are 
sand and at least 472 miles are developed. 
The natural sedimentation process in the Bay is 
tending to fill the estuary, and thus slowly convert it to 
a river basin. Soil erosion is the most important source of 
sediment in the middle and lower reaches of the Bay. 
The total area lost to erosion in the Virginia 
portion of the Bay area was 20,212 acres over a 100 - year 
period. Much of the erosion is caused by wave action from 
storms and winds, river currents, tides, and 
wakes from ships. These natural actions coupled with land 
development lead to increased sedimentation around urban 
areas. 
3. Water Resource 
Water Supply. Fresh ground water pumped from the 
upper Eastern shore to a depth of several hundred feet and on 
the Western shore to a depth of 1000 ft. provides nearly 
20% of the Bay's water supply. The Chesapeake Bay, due to 
its salinity does not provide a viable source for public 
water. The greatest amount of Bay water is used by industry. 
Major cities in the area rely almost exclusively on other 
surface waters, such as the tributaries of the Bay. 
Power. Like other area~, the Chesapeake Bay region 
faces increased demands for non-polluting fossil fuels while 
supplies are dwindling. The hydrology of the Bay and the 
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the moderate temperature of generally shallow Bay waters 
limit its efficiency for assimilating large heat discharges 
characteristic of the output of atomic power plants. 
Navigation. Chesapeake Bay supports two of the five 
major ports on the East Coast - Baltimore and the Hampton 





Newport News Shipbuilding and Drydock Company is the largest 
single employer in Virginia. In 1971 it accounted for 74% 
of the total manufacturing jobs in the Hampton Roads area. 
Recreation. The recreational value of the Bay has 
been nominally estimated at $135 million per year. There are 
about 2,447,124 acres of tidal fishing water in the Bay and 
its major tributaries. 
Dredging. The major portion of sand and gravel 
produced in the Bay area is extracted from river beds by 
dredging. This activity often creates problems in disposal 
of dredged material. 
Fish and Wildlife. The Bay area is one of the most 
highly productive estuarine systems in the world. About 250 
species of fish have been observed including about 13 of 
commercial importance. The 1970 total commercial fish 
catches were 630 million pounds valued at $41 million. 
The 1970 seafood wholesale and processing industry included 
464 establishments which employed 7700 persons. Although 
there are no firm figures on recreational catch, nationwide 
6 
it is estimated to be from 10% to 28% of the commercial catch. 
In 1970, due to pollution, 42,255 acres of shellfish 
ground in the Bay were closed with an annual loss estimated 
at $1,000,000. 
Wetlands. Some 95% of the commercial fishery in 
Virginia is dependent in some way on wetlands. In addition, 
the wetlands around the Bay are the most important wintering 
grounds for migratory waterfowl. 
4. Conclusion. 
Industry is being attracted to the Chesapeake Bay 
area because of the high quality water and the excellent 
transportation system. Projected increases in population and 
industrialization may contribute to further shoreline erosion 
and pollution contamination of shellfish from raw or partially-
treated sewage and industrial effluents. 
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II. Description of the Water Body 
The Chesapeake Bay is the largest estuary on the Atlan-
tic Coast of the United States and one of the largest estuaries 
in the world. The Bay extends from the Virginia Capes to the 
mouth of the Susquehanna River in Maryland between 76° and 
76°30'W longitude and 37° to 39°30'N latitude. The Bay is 
approximately 180 miles long with a mean width of 15 miles 
and a mean depth on the order of 25 to 30 feet. The mean 
tide volume of the Chesapeake Bay is approximately 1.8 
x 1012 cubic feet. The Bay has a drainage area of approximately 
68,000 square miles, which includes portions of Virginia, 
Delaware, West Virginia, Maryland, Pennsylvania and New York. 
The Chesapeake Bay was formed in recent geologic 
history with the rise in sea level due to the end of the last 
ice age. The Bay and its estuarine arms are the drowned 
valley system of the Susquehanna River resulting from this 
rise. Thus the Bay is at most 10,000 years oid. The main 
valley of the old Susquehanna defines the "crease" or deepest 
part of the Chesapeake Bay with the maximum depth, 180 feet, 
coinciding with the main channel of the ancestral course of 
the Susquehanna River. 
The water movement in the Bay is governed by fresh-
water runoff from the drainage basin, the tidal wave propa-
gation from the mouth, and gravitational circulation due to 
density gradient (mainly due to salinity·distribution). 
Occasionally significant alterations of the circulation may 
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occur due to meteorological conditions, mainly wind driven 
current and storm surge. 
Freshwater inflow is derived mainly from flows of the 
5 major tributaries to the Chesapeake Bay; the Susquehanna, 
the Potomac, the James, the Rappahannock and the York Rivers 
which input 89 percent of the fresh water on the average. 
The Susquehanna located at the head of the Bay provides by 
far the major input of fresh water, 49%. The Potomac, James, 
Rappahannock and York input on the average about 18, 16, 
4, and 2 percent of the freshwater flow respectively. The 
average freshwater inflow entering the Bay and its tributaries 
is about 73,300 cfs. Hence the flushing rate df the Bay due 
to just freshwater runoff is about 0.35%, which corresponds 
to 285 days of mean residence time for a parcel of water in 
the Bay. 
Currents produced by the tides are the most obvious 
water motion in the Bay and its tributaries. Tidal currents in 
excess of 3 fps have been measured in the Bay. Generally 
tidal currents are strong near the mouth, decrease in mid 
Bay because of increased width there and increase again in 
the upper Bay. Except near the head of the Bay, the tidal 
wave in the Chesapeake Bay is nearly a progressive wave with 
a wave length of approximately 200 miles and an average 
phase speed of about 24 fps. Because of the length of the Bay 
the tide will be flooding in one section while it ebbs one-
half wavelength away. The time of high tide at the head of 
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the Bay lags that of the mouth by approximately i4 hours. The 
tidal range decreases from 3.0 ft. at the Bay mouth to 1.0 
ft. near Annapolis and increases again to 2.0 ft.· ati·.the 
head. The geometric constriction and wave reflection at the 
head increase the tidal range and cause the wave to deviate 
from a purely progressive wave. 
The tidal currents provide the energy for the mixing 
of the ocean and fresh water in the Bay but do not provide 
a net transport of water and water-borne constituents. 
Superimposed on the oscillatory tidal currents is a net 
non-tidal circulation, which serves as the main flushing 
mechanism, that is characterized by a seaward flow in the 
surface layers and a landward flow in the bottom layers. 
This non-tidal circulation is the result of interaction 
between freshwater runoff and gravitational circulation due 
to salt distribution. The speed of this non-tidal flow is 
only about one-fifth that of the tidal current and has the 
effect of making the observed surface ebb current greater 
and of longer duration that the ebb current of the bottom. 
In order to preserve continuity, the water that flows into 
and up the Bay in the bottom layers must be returned seaward 
in the upper layers. Consequently there must be a net ver-
tical flow from the bottom layers to the surface layers. 
The seaward directed surface flow will always exceed the 
shoreward bottom flow by an amount equal to the volume of 
freshwater inflow. This non-tidal circulation greatly increases 
the flushing rate of the Bay. The flushing rate calculated 
from current measurements made 5 and 6 June 1973 at the Bay 
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mouth is 1.4 percent per day, corresponding to 71 days of 
mean residence time. 
Seitz (1971) found two major factors influencing 
nontidal circulation in the Chesapeake Bay: (a) freshwater 
inflow from the rivers and (b) the alternate warming and 
cooling of surface waters which result in several possible 
salinity temperature structures during the year. Pritchard 
(1952) pointed out that salinity governs the dynamic struc-
ture of the Bay but Seitz has pointed out that temperature 
can significantly modify densi~y stratification. 
The volume mean salinity of the Bay is about one-
half that of sea water which enters the Bay mouth during 
flood tide. The Bay loses some water through the Chesa-
peake-Delaware Canal near its head but this amount is not 
significant. The salt content of the Bay waters varies 
longitudinally in a more or less regular manner from that 
of nearly total sea water at the mouth to that of the 
inflowing Susquehanna River water at the head of the Bay. 
Laterally the salinity increases in an easterly dir~ction 
across the Bay. This lateral difference is caused by 
greater inflow of fresh water on the western side of the Bay 
from the major rivers (Potomac, Rappahannock, York & James) 
and by the coriolis effect. The vertical variation in salin-
ity shows an upper layer of slowly increasing salinity with 
depth, an intermediate layer of mare rapid increase (halocline) 
and a bottom layer where the increase of salinity with depth 
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is again small. The spatial and temporal distribution of 
salinity in the Chesapeake Bay are determined by freshwater 
inflow. Spring freshets and the summer-autumn dry periods 
contribute to the seasonal variation of salinity throughout 
the Bay. 
The annual range of temperature in the Bay is from 
about o0 c to approximately 29°c following the usual annual 
cycle. However, there are spatial variations with a difference 
in surface temperatures along the axis of the Bay as great 
as 1°c in August. Schubel (1972) found temperatures on the 
Virginia side of the Bay to be on the average o.s0 c warmer 
than on the Maryland side. Seitz (1971b) reported that from 
March to August the warmer water is found to be near the 
head of the Bay. Strong vertical gradients in temperature 
exist at this time with the colder water being on the bottom. 
During the period September to December t.~e surface waters 
of the Bay are cooled. Spatial temperature differences are 
greatly decreased during September, and during the next 
three months the upper Bay is from 2.5° to s.o0 c cooler 
than at the Bay mouth. During this September to December 
period the bottom waters are warmer than the surface waters 
although there are no sharp vertical gradients at this time. 
In January and February the water column is essentially 
isothermal. Longitudinal variation does exist with water 
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III. Hydrologic Records 
The Chesapeake Bay drains portions of six states, 
Virginia, Maryland, Delaware, Pennsylvania, New York and 
West Virginia and has a drainage area of greater than 
68,000 square miles. Five major rivers, the Susquehanna, 
Potomac, James, Rappahannock and York Rivers input on the 
average 89 percent of the 23 year average 73,300 cubic feet 
per second (cfs) freshwater inflow into the Bay. Almost 50 
percent of the freshwater flow is contributed by the Sus-
quehanna alone. 
Flows vary greatly from year to year as shown in 
figure III - 1. During the drought of the mid-sixties, the 
average freshwater inflow for 1965 was only 49,000 cfs while 
during 1972, the year Tropical Storm Agnes struck the Chesa-
peake Bay system, the yearly average freshwater inflow was 
131,800 cfs with ave~age flows for 8 months greater than 
100,000 cfs. Figure III - 1 shows the yearly average flow 
duration curve that was plotted from U.S. Geological Survey 
data. From this plot, representative years of dry, normal 
and wet hydrology were selected with emphasis on more recent 
years since their pollution loading will more closely coincide 
with present loadings. 1968 was selected as the dry hydrology 
and lower quartile year, 1970 was selected as the normal 
hydrology year and 1973 was selected as the wet hydrology 
year. Figure III - 2 shows a plot of the monthly average 
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freshwater flows into Chesapeake Bay along with the 23 year 
average monthly flows as given by the U.S. Geological Survey. 
Table III - 1 shows the location of the Geological Survey•s 
cross sections and lists the monthly average flows for 1968, 
1970 and 1973 at these cross sections. These data are averaged 
data and, as such, do not adequately represent extreme events. 
In regard to flushing and dispersion of pollutants, 
low flows are considered most critical. 7 day 10 year low 
flows from each of the 5 major river systems is presented as 
estimated at locations above tidal influence for these rivers. 
From these data a low flow condition for the entire Bay can 
be estimated from the drainage area considerations. Table 
III - 2 lists the 7 day 10 year low flows for the major 
rivers. Using a linear relationship between drainage area 
and flow rates a 7 day 10 year low flow for the entire Bay 
area is estimated to be about 6000 cfs .. This flow is in 
probability somewhat low since the low flows most likely 
would not occur over the entire drainage area at the same 
time. An estimate of 8000 cfs seems reasonable for this 7 
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Figure III-1. Yearly average flow duration curve 
for the Chesapeake Bay. 
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1968 Cubic fc. .!t per second at ,;ectlon 
MONTfl A B C D E 
January 18,700 23,10(1 40,500 49,0'.JO 62,60 I 
February 40,600 46,10<1 (,6,700 74,11)0 86,<,n·1 
March 63,100 72,70(1 )(13,000 112,900 129,Hn 
AprJI 36,800 42, ,or, 53,700 57,fiOO 64,800 
May 45,700 s1,sor1 m,soo 72,fiOO 81,200 
June 54,000 61,800 76,300 79,fiOO 86,000 
July 19,301) 23,800 26,ROO 28,400 31,501) 
August 6,700 9,900 13,300 14,500 16,900 
September 14,100 18,2011 21,800 22,400 23,7(10 
October 7,700 11,000 14,000 16,000 19,70'.) 
November 45,601) 51,7011 57,500 61,100 67,900 
l>ecember 35,400 40,800 47,400. 49,:;>00 '52,6(1:) - ----- ... __ .. _ 




CUMULATIVE INFLOW TO CHE SA PEAKE BAY 
AT INDICATED CROSS SECTIONS 
A Mouth of Susquehanna R. 
B Above mouth of Potomac R. 
C Below mouth of Potomac R. 
D Above mouth of Jomes R. 


























































Cub LC feet per Hooad at aoctiol 
B C D 
21t,900 lt0,500 50,20) 
?8,000 105,500 11S,5C> 
6o,6oo 81,ltOo 86,Bo:> 
152,100 191t,,oo 20},.50) 
1+8,000 6o,?OO 65,SC:> 
21t,900 ,,.900 ,s,IK, 
24,l+OO ,s,ooo }6,ltc:> 
llt,700 20,500 21,8c:> 
12,500 15,700 16,2C:> 
23,100 26,60o 27,'101 
68,l+OO 89,200 97,8oJ 
lt9,900 69,100 7',20J 
1+8,SOO 64,ltOO 69,ZCJ 
Cubic feet per second at section 
B C D 
59,400 80,600 91,000 
7},100 102,800 118,}00 
74,400 96,600 112,100 
91,700 Ult,,'00 11t9,500 
70,SOO 95,}00 107,100 
42,500 59,000 65,6oo 
21,1too '5,400 ,s,900 
19,200 27,200 29,SOO 
20,,00 26,000 2?,400 
18,ltOO 25,600 28,900 
},,200 4},400 46,6oo 
1o1t,ooo 134,000 150,000 
52,900 71,700 80,ltoo 
Table III-1. Monthly average flows through various cross-









































Total - Major 
Rivers 
Gage Drainage Area 7 Day 10 Year Total Drainage 
Location To Gage Location Low Flow Area T.o River Mouth 
Marietta, Pa. 25,990 .2 2,600 cfs 27,496 mi2 mi 
Washington, D.C. 11,560 725 13,922 
Richmond, Va. 6,757 680 10,155 
Fredricksburg, Va. 1,599 50 2,608 
Hanover, Va. 1,072 20 2,609 
Beulahville, Va. 619 30 
47,597 4,105 
Table III - 2. 7 day 10 year low flow conditions in the major rivers 
of the Chesapeake Bay. 
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IV. Point Sources of Pollutants 
1. Data Presentation 
Table IV-2 is a listing of point sources of pollutants 
significant to the Chesapeake Bay. Those outfalls located 
in Maryland were compiled from information of the Maryland 
Water Resources Administration. All known Maryland point 
sources whose discharges enter the Bay or any portion of a 
bay tributary were included, with the exception of those 
falling into the Potomac River (Since the Potomac is being 
studied separately, the entire river is considered as a 
point source). The outfalls located in Virginia were compiled 
from the Ja~es River Comprehensive Water Quality Management 
Study and office files of the Kilmarnock regional office of 
the Commonwealth of Virginia Water Control Board. Similarly, 
all known Virginia point sources whose discharges enter the 
Bay or any tidal portion of a bay tributary were included 
with the exception of those falling into the Potomac. 
The sources were grouped according to the Bay reach 
(as designated in the water quality mathematical model) which 
the effluent finally enters (see Table IV-1). Where known, the 
approximate distance from the relevant reach of entrance has 
been indicated. This distance is particularly significant for 
non-conservative substances like biochemical oxygen demand 
(BOD), since their magnitudes may significantly diminish with 
time spent in travel to the reach. Thus the impact on the Bay 
of a given level of BOD load would be expected, ceteris paribus, 
to decrease with increasing distance from the Bay. 
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Where known, also, the state certified design flows -
a rough indication of the magnitudes of the sources - has been 
indicated, although these flows may not coincide with actual 
flows. The design flows, however, are constant, and hope-
fully an upper limit, while actual flows fluctuate. 
Due to the multitude of point sources, more detailed 
information has been presented in Table IV-3 only on the more 
significant sources. To that end in Table IV-2 only those out-
falls having design flows (or actual flows where design flows 
are unknown) greater than or equal to 0.5 million gallons per 
day (MGD) have been designated as major sources. Such sources 
are then examined further in Table IV-3. 0.5 MGD is equivalent 
to a municipal discharge in the population range of approxi-
mately 3300 to 5000. In the Maryland portion those sources 
not included in the major listings constituted less than 4% 
of the total flow from Maryland outfalls (not including the 
Potomac River). Although equivalent values for the Virginia 
out£alls cannot be estimated, the ratio of flows is likely to 
be similar. 
In the expanded Table IV-3, where known, the type of 
activity associated with the source has been indicated. 
Known monthly average loadings of various constituents are 
presented. In the case of the various nutrients and BOD of 
Maryland outfalls, these values were calculated on the basis 
of flows and effluent concentrations. The flows of the 
Maryland outfalls are given as a composite average rather 
than monthly averages. 
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The total and fecal coliform values are reported in 
units of most probable number per 100 milliliters {MPN.). The 
monthly averages represent the geometric mean of all values reported 
for a month. Since the samplings are not done on a regular 
basis and since 9999.0 is a ceiling value, these reported 
monthly averages may not be accurate reflections of the true 
monthly averages of coliform. 
Nutrient and coliform information was not available 
for the Virginia outfalls. Generally, nutrient loadings have 
not been a problem in the Virginia portion of the Bay. Recent 
studies conducted by Hydroscience, Inc., for the state of 
Maryland have indicated that the dominant phosphorus loadings 
in the Chesapeake Bay are generated in the Susquehanna River 
Basin, 50 percent or more of which come from non-point sources. 
The Baltimore area accounts for the bulk of the remaining 
nutrient load. 
The values for these tables were obtained from office 
files of the Maryland Water Resources Administration, and the 
Kilmarnock, Virginia Beach, and Piedmont regional offices of 
the Commonwealth of Virginia Water Control Board. 
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2. Summary 
Reaches 1-5 (Lower Susquehanna River): This portion 
of the Bay contains no large population centers and only 
scattered industry. Of the two 'major' outfalls in this 
section, only Havre de Grace has any appreciable loading. 
Sources upstream of our area of interest on the Susquehanna 
may have a more significant impact. 
Reaches 6-11 (Chesapeake Bay above the Baltimore 
Area): Again there are no large population centers of industrial 
outfalls. Although, some high bacterial counts are reported 
for effluents of the larger sources, the total BOD5 loading 
from these sources is less than 2000 lbs/day. 
Reaches 12-13 (Baltimore Area): While there are a 
multitude of industrial sources in this area, none of those 
not connected to the city's waste water system is very large. 
Therefore, the major sources include only municipal, hospital 
and military activities. These sources constitute over 99% 
of the effluent flow of this area, in terms of design flow. 
Some portion of the effluent of the municipal outfalls are 
generated, however, by industrial activities. Also, 70% of 
the treated effluent of the Bay River Treatment Plant is 
r~used by Bethlehem Steel in their processing, primarily for 
cooling, before discharge into the Patapsco River. 
A December 1971 EPA Annapolis Field Office Study 
found significant industrial discharges of such toxic sub-
stances as ethion (an acutely toxic insecticide), chromium, 
phenol, arsenic, copper, cyanide, iron, zinc, and lead. 
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The high bacterial counts and high BOD5 loadings 
from the municipal plants (greater than 15,000 lbs/day) would 
be expected to have a significant influence on the Bay. 
Reaches 14-26 (Chesapeake Bay between Baltimore and 
the Potomac River): There is little industry in this area. 
The most significant loads are from the population centers 
at Annapolis and Cambridge. Each has high bacterial counts 
and quite large BOD5 discharges. The larger sources in the 
Patuxent Basin are too far upstream (50 nautical miles or 
more) to have much impact on the Bay in terms of BOD/dissolved 
oxygen or coliform. 
Reach 27 (The Potomac River): Since the Potomac 
River is being studied separately, in the projection the entire 
Potomac will be considered as a point source. Information on 
the loads imposed on the Bay by the Potomac is expected to be 
provided by other investigators. 
Reach 29-31 (Chesapeake Bay between the Potomac and 
the.Rappahannock River): The most important loads are those of 
the two fish processing plants that discharge seasonally from 
May through October. Their discharge season includes the 
critical low flow period, however, and so might be significant 
at least locally. High coliform counts are also recorded. 
The only other large load in this area, Salisbury, is quite 
far upstream from the Bay. 
Reach 32 (Rappahannock River): Of the larger dis-
charges, only Barnhardt Farms is close enough to the Bay to 
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be significant, but its BOD discharges are relatively small. 
Reaches 36-37 (York River area): The American Oil 
Co. BOD discharge is the most significant in this area, since 
the Chesapeake Corp. is too far upstream to influence the Bay. 
The non-point sources near the mouth of the York, however, 
dominant the BOD profile. 
Reaches 38-39 (Hampton Roads area): Those sources 
that most influence the Bay in regard to BOD/dissolved oxygen 
discharge into the lower James, Elizabeth, and directly into 
the Bay. Of the Hampton Roads Sanitation District (HRSD) 
treatment plants Boat Harbor on the James, Army Base and 
Lambert's Point on the Elizabeth, and Chesapeake-Elizabeth 
directly into the Bay are the most significant. The City of 
Portsmouth-Pinners Point discharge into the Elizabeth also 
has impact. The smaller Deep Creek and Washington on the 
Elizabeth are being phased out while the smaller James River 
on the James is somewhat upstream. Other activities such as 
Newport News Shipbuilding, Virginia Chemicals and various 
fertilizer manufacturers on the Elizabeth also contribute to 
BOD, although the precise values were unavailable. In addition, 
Virginia Chemicals discharges somewhat significant amounts of 
aluminum, arsenic, phenols, zinc, and other heavy metals. 
Again precise values were unavailable. 
As in the case of the Baltimore area, some portion of 
the effluent of the municipal outfalls are actually generated 
by industrial sources. 
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3. Conclusion 
The dominant point sources of BOD for ·the Chesapeake 
Bay are those above the upstream boundary on the Susquehanna, 
the population and industry centers of the Baltimore and 
Hampton Roads areas, and possibly the Potomac River. In 
addition, there are a few more isolated population centers 
between Baltimore and the Potomac and some seasonal fish 
processors between the Potomac and the Rappahannock. 
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Table IV-1. Segmentation of the Bay 
Reach Number Nautical Miles from Bay Mouth 
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POINT SOURCES OF POLLUTANTS ON THE CHESAPEAKE BAY 
Reach Nautical Miles River Basin Point Source Major Nautical Miles Design 
. No. From Bay Mouth from Bay Reach Flow, MGD 
1 160-161 Susquehanna Woodlawn Homes 0 0.06 
Benjamins Mobile Home Park 0 0.01 
Port Deposit 0 0.150 
Mt. Ararat Farm 0 0.02 
2 159-160 Susquehanna Bainbridge NTC X 0 3.0 
5 156-157 Susquehanna Havre de Grace X 0 1.5 
6 153-156 Northeast Northeast 4.5 0.3 
Morning Cheer Bible Camp 1.5 0.03 
Charlestown X 0.8 0.5 
West Nottingham Academy 6.1 0.013 
Perryville X o.o 1.0 
w ..., 
7 150-153 Swan Creek Aberdeen X 3.0 1.13 
Swan Harbor Dell Park o.o 0.03 
Aberdeen Proving Grounds-Pusey 2.0 0.5 
8 148-150 Spesutie Aberdeen Proving Grounds-Ord.TC X o.o 2.8 
Narrows 
Elk Thiokol Company 14.1 0.01 
Trinco Company 14.1 0.103 
Elkton X 13.0 1.350 
Holly Hall 12.15 0.1 
Elk Neck State Park 3.0 0.108 
Chesapeake City-North 11.0 0.073 
Chesapeake City-South 11.0 0.087 
Chesapeake City-Corps 11.0 0.002 
Bohemia High School 9.0 0.015 
Cecilton 10.0 0.08 































Georgetown-Sas. Boat Co. 
Betterton 
Sod Run 






River Valley Ranch 
Major Nautical Miles 
from Bay Reach 
11.0 



















Notchcliff Villa Maria Sanatorium 
Martin Marietta Strawberry 
Back River 
Fairlee 
Great Oaks Lodge 





Locust Pt. - Cafe 
Naval Research Center 
Patapsco 
Sea Land Service 
U. S. Gypsum 
Kennecott Ref.' Co. 






















































Reach Nautical Miles River Basin Point Source Major Nautical Miles Design 
No. From Bay Mouth from Bay Reach Flow, MGD 
13 (cont'd) {>atapsco Pitts-Des Moines Steel 8.0 0.002 
(cont'd) Holiday Mobil Estates-Jessup 16.0 0.10 
Koppers Co.-Hurman 16.1 0.012 
Severn Elementary School 16.1 0.01 
Parkway Ind. 1 & 2 - Dorsey 17.0 0.06 
State Roads Conun.-Brooklandville 19.3 0.008 
St. Timothy.School 21.5 0.01 
Woodstock 15.2 0.04 
Mt. Airy 28.0 0.30 
Pheasant Ridge Mobil Estates 29.0 0.03 
Gaither Manor Apts. 18.5 0.045 
Henryton St. Hospital 18.5 0.07 
Sykesville Apts. 23.0 0.06 
Westinghouse-Sykes 23.0 0.018 
AT&T Finksburg 30.0 0.001 
Westminister X 35.0 3.0 
w Black & Decker-Hampstead 30.0 0.15 
w s. Carroll High School 18.5 0.02 
Springfield St. Hospital X 18.5 0.75 
Taylor Manor 20.0 0.018 
Allegheny Utility 15.0 0.001 
Md. School for Deaf-Columbia 15.0 0.018 
Waterloo 15.0 0.054 
Watermont Swim Club 15.0 0.02 
Dorsey 15.0 0.02 
Back River (Beth Steel) X 5.2 129.5 
Montrose School 0.06 
14 125-130 Chester Chestertown X 28.5 0.9 
Millington 42'15 0.07 
Centerville 20.6 0.375 
Queenstown 11.0 0.06 
E. Correctional Camp 24.0 0.03 
Sause Motor Inn (Kent Narrows) 6.1 0.024 
Reach Nautical Miles River Basin Point Source Major Nautical Miles Design 
No. From Bay Mouth from Bay Reach Flow, MGD 
15 120-125 Severn Dreams Landing 5.0 0.02 
Annapolis X 2.0 5.0 
Severn River Naval Command 2~5 0.4 
Bay Manor Nursing Home 3.5 0.023 
Charterhouse Motor Lodge 3.5 0.015 
Direct Sandy Pt. Park 0.0 0.01 
Broad Neck 0.0 4.0 
Severn Ft. Meade Ind. 1. 5 
16 115-120 South Crownsville St. Hospital 11.5 1.0 
Sum. Hill Trailer Park 10.0 0.019 
Mayo River Boat Motel 3.0 0.008 
Broad Creek-Riva 8.5 0.50 
Edgewater Elementary 5.5 0.06 
Woodland Beach 4.5 0.75 
Sylvan Shores 7.5 0.25 
w Direct Mayo Scho9l 0.0 0.009 
~ South u. s. Coast Guard LO 0.008 
17 110-115 West Pirate's Cove 3,0 0.006 
Chesapeake Yacht Club 2.,0 0.005 
Shadyside Ches. Inst. Co. o.o 0.006 
Miles St. Michaels 13.0 0.10 
Wye Chesapeake College 22.0 0.015 
E. Bay Islander Enterprises 8.7 0.021 
Stevens Village Utilities 8.7 0.04 
West Patuxent Mobile Estates 2.0 0.02 
Direct Bennett Crain o.o 
18 105-110 Direct Rose Haven o.o 0.120 
N. Beach o.o 0.20 








Nautical Miles River Basin 




















Baltimore Gas & Electric 




Lyons Creek Mobile Home Estates 
Maryland City X 
Maryland House of Correction-Jessup X 
Parkway Manor Motel 
Patuxent X 
Davidsonville Nike Base Housing 
Ft. Meade #1 X 
Ft. Meade #2 
Northern H.S.-Chaneyville 
Solomons Naval Ord. 
Central Farms- Univ. Md. 
JHU Lab.-Scaggsville 
Savage 1,2,3 X 
Transcontinental Gas-Ellicott 
W.R. Grade-Simpsonville 
Andrews Field Motel 
Nautical Miles 




































































Reach Nautical Miles River Basin Point Source Major Nautical Miles Design 
No. From Bay Mouth from Bay Reach Flow, MGD 
23 (cont'd) Patuxent Belair Bowie X 60.0 2.2 
(cont'd) Bowie St. Coll. 60.0 0.08 
Bowie Race Track 60.0 0.105 
Collington-Pointer Rd. X 56.0 0.98 
Croom Voe. Sch. Adm. 44.0 0.001 
Croom Voe. Sch. Train. 44.0 0.001 
Hillmeade 60.0 0.072 
Marlboro Meadows 44.0 0.60 
Marlton 44.0 0.3 
Pepco-Chalk Pt. 24.0 0.01 
Tucker's Restaurant so.a 0.01 
Wash. Nat. Arena 50.0 0.10 
Western Branch X 50.0 5.0 
Andrews AF 113 so.a 0.48 
Cedar Pt. Officers CL 3.0 0.149 
w Cedar Pt. Radar Sta. LO 0.0075 
CT\ Maryland Manor 0.07 
Little Waxter's Detention Center 0.007 
Patuxent 
Patuxent Burtonsville Elem. School 0.003 
Edgemeade School 0.005 
Edgemeade Adm. 0.005 
Parkway X 4.5 
Patuxent Wildlife Hdqtrs. 0.025 
Patuxent Wildlife Res. Center 0.003 
Patuxent Wildlife Private Club 0.015 
24 75-80 Direct Pine Hill Run-Lex. Park X o.o 2.1 
26 65-70 Direct Pt. Lookout State Park o.o 0.01 
27 60-65 Direct Potomac River X o.o 
Reach Nautical Miles River Basin Point Source Major Nautical Miles Design 
No. From Bay Mouth from Bay Reach Flow, MGD 
29 50-55 Cockrell Creek Std. Products Co. X < 3 
Haynie Products-Reedsville X < 3 
T.C. Slaughter Co.-Reedsville 
30 45-50 Nanticoke Vienna 47.0 0.06 
Sharptown 53.0 0.15 
Mardella H.S. 52.0 0.014 
Poplar Hill 38.0 0.02 
Wicomico Salisbury X so.a 6.8 
Salisbury Police 52.0 0.005 
Fruitland X 48.0 0.5 
Crown, Cork & Seal 48.0 0.02 
Delmar 56.0 o. 30 · 
Nanticoke Federalsburg 67.0 0.60 
Col. Richardson School 73.0 0.05 
Manokin Princess Anne 31.0 0.35 
JJ Westover-Eng. Grill 31.0 
.J L. Amm. Carvel Hall Cutlery 14.0 0.01 
Crisfield X 14.0 LO 
Sarah Peyton School 14.0 0.01 
U. Md. Seafood Lab. 13.0 0.001 
Pocomoke Snowhill X 27.0 a.so 
Pocomoke City X 15.0 8.25 
Pocomoke City-Holiday Inn 15.0 0.015 
Pocomoke City - 76 Truck Stop 15.0 0.006 
Pocomoke City - Quality Courts 15.0 0.015 
Pocomoke City - Twin Towers 15.0 0.019 
31 40-45 Antipoison Va. Seafoods (Palmer) 
32 35-40 Rappahannock Barnhardt Farms X 13.0 
FMC Corp-Fredericksburg X 93.0 
Fredericksburg STP X 93.0 2.4 
Christ Church School 18.0 0.04 
S. Stafford Sanitary District 96.0 0.42 
Reach Nautical Miles River Basin Point Source Major Nautical Miles Design 
No. From Bay Mouth From Bay Reach Flow, MGD 
32 (cont'd) Rappahannock Tappahannock 37.0 
Urbanna 15.0 0.025 
Tidewater Mem. Hospital-Tappahannock 37.0 
Grafton Village 95.0 0.136 
Ferry Farms 93.0 0.12 
Levi-Strauss 40.0 0.04 
Kilmarnock 15.0 0.093 
Tides Inn 10.0 0.02 
Tides Golf Lodge 10.0 0.025 
Duffy Mott Co. 
Washington Lee H.S. 
Correction Field Unit /117 
W. Norris Lowery 
Mosquito Creek Subdiv. & Marina 
Rogue Pt. Subdiv. 
w Kilmer Pt. Develop. 
CX) Direct Rapp. Community College 
36 15-20 York American Oil-Yorktown X 4.0 
VEPCO - Yorktown X 7.0 
Marine Env, Protect. 
West Point 29.0 0.3 
Camp Peary, N. 17. 5- 0.1 
Camp Peary, s. 16.5 
Capehart Housing 13.0 0.185 
Naval Mine Depot X 7-8.7 0.52 
Cheatham Annex X 9.6 0.5 
Yorktown 8.0 0.1 
Coast Guard Res. & Train. Center 5.5 0.15 
Fox Mill Cr. Gloucester Sanitary District 0.15 
Mobjack Bay Matthews High School 7.0 0.05 
Thomas Hunter School 7.0 0.05 
Matthews Courthouse 7.0 0.01 
York Colonial National Park 4.3 0.1 
Teano 21. 7 0.015 
Reach Nautical Miles River Basin Point Source Major Nautical Miles Design 
No. From Bay Mouth From Bay Reach Flow, MGD 
36 (cont'd) York Congress Inn Motel 
USN Weapons Testing Sta. 
Parnunkey Chesapeake Corp. X 29.0 
Battlefield Park ES 62.0 
Blue Star Estates 74.2 
Kingwood Subdiv. 74.2 
Convict Camp #14A 74.2 
J.P. Barrett School 86.3 0.02 
Pearson Corner ES 86.3 
Hanover School for Boys 87.2 0.04 
Hanover Courthouse 89.8 
York Achilles ES 
Gloucester H.S. 
Hamilton Holmes E.S. 
Direct Matthews Corp. 
w 
\0 37 10-15 Poquoson Harwoods Mill Filtration Plant < 3 
38 5-10 Back River Big Bethel Reservoir < 4 
Langley AFB < 4 
York Crab and Oysters < 4 
Dawson Packing Co. < 4 
Ewell & Freeman Seafood < 4 
James HRSD-Boat Harbor X 8.7 12.0 
Yates ES 13.9 
HRSD-James River X 17.4 5.0 
Newport News City Farm 17.4 
Jersey Park Subdiv. 17.4 0.001 
Smithfield E.S. 17.4 0.080 
Pinewood Hgts. Subdiv. 19.0 0.040 
Smithfield STP 21.0 0.2 
Reservoir E.S. 18.0 
Stoneybrook Estates 18.0 









Point Source Major Nautical Miles 





Walthrop Trailer Park 
Jamestown Foundation 
Town of Surry 
Ewell Hall Subdivision 
Eastern State Hospital X 
Ruthville H.S. 
Barnett's H.S. 




City of Hopewell X 
U.S. Gov't.-Ft. Lee X 
National Aniline Co. 






Harbour E. Mobile Homes 
VEPCO Power Station 
























66 .. 0 
66.Q 























































Falling Creek STP 
Midlothian H.S. 
E. I. DuPont 
City of Richmond 
Mobil Service Station 
Hechler Village 
Lawndale Farms 
Sanitary District #3-Gilles Creek 
Henrico Volunteer Rescue Squad 
Mobil Service Station 
Champs Restaurant 
Fass Bros. Fish Co. 
Hampton Rds. Bridge Tunnel 
USN Sewells Pt. Complex 
Sheller-Globe Corp. 
Hampton Paint Mfg. Co. 
Ft. Monroe Cooling Towers 
L. D. Amory & Co. 
Clyde R. Royals Inc. 
P. K. Hunt & Co. 
Chesapeake Crab Co. 
Hampton Roads Seafood Ltd. 
Lawson Seafood Co. 
Old Dominion Crab. Co. 
Blake & Bass Seafood Co. 
Benson-Phillips Co., Inc. 
Martin & Richardson Seafood Co. 
Nansemond-Adams Oyster Co. 
N.N.· Shipbuilding & Dry Doc, Co. 
Lone Star (Benns Church) 
































































S.W. Edwards & Sons 
Airco Industrial Gases 
Hercules Inc. 
Allied Chemicals (Agri. Div.) 
Continental Can 
Puremade Products 
Allied Chemicals (Plastics) 
Firestone Synthetic Fibers 
Allied Chemicals (Fibers) 
Lone Star (Shirley) 
Sadler Materials Corp. 
ICI America 
Amer. Tobacco Co. 
Lone Star (Curles Neck) 
Lone Star (Jones Neck) 
Lone Star (Varina) 
Vepco (Chesterfield) 
Reynolds Metals 
Lone Star (Kingsland) 
DuPont (James River Plant) 
Koppers Co. 




Federal Paper Board Co. 
Airco Welding 
Richmond Guano 
C&O Rail road 
Lone Star (Dock St.) 
Carter Sand & Gravel 
Lehigh Cement 
Vepco (12th St.) 




















Nautical Miles Design 
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Reach Nautical Miles River Basin Point Source Major Nautical Miles Design 
No. From Bay Mouth From Bay Reach Flow, MGD 
38 (cont'd) James Battery Park Fish & Oyster 15.9 
Smithfield Ham Co. 18.0 
Smithfield Packing Co. X 18.0 
ITT Gwaltney X 18.4 
Elizabeth HRSD-Army Base X 5.9 11.0 
HRSD-W. Branch X 8.5 2.0 
Portsmouth Coast Guard Base 8.5 
City of Portsmouth-Pinners Pt. X 10.2 13.2 
Intercoastal Steel 10.2 
Poplar Hall Subdiv. 10.2 0.32 
Gulf Oil 11. 9 
Greenbriar Subdiv. 14.6 
HRSD-Deep Creek X 14.6 2.0 
HRSD-Washington X 15.4 0.5 
Deep Creek School 15.4 
Deep Creek E.S. & H.S. 16.3 
ii:=.. Central E.S. 18.0 
w HRSD-Great Br. 18.9 0.25 
Convict Camp #22 18.9 0.012 
Oak Hill Convalescent Home 19.8 
E.W. Chittum E.S. 13:4 
Service Master Rug Cleaning 16.5 
Indian River E.S. & H.S. 16.5 
Woodstock E.S. 17.3 
Carolanne Farms X 18.2 0.760 
Wayside Motel 18.2 
Kempsville Meadows 18.2 
Holiday Inn Motel 18.2 
Lakeville Estates 19.1 0.06 
Kempsville E.S. 19.1 
St. Gregory's Catholic School 19.9 
Kempsville Jr. H.S. 19.9 
Kempsville Union 19.9 
Chesapeake & Potomac Dial Bldg. 19.9 
HRSD-Lambert's Pt. X 8.5 20.0 
Humble Oil 5.4 
Reach Nautical Miles River Basin Point Source Major Nautical Miles Design 
No. From Bay Mouth From Bay Reach Flow, MGD 
38 (cont'd) Elizabeth USN Craney Island Fuel Factory 7.6 
Va. Chemical, Inc. X 8.8 
Norfolk & Western Railroad 9.1 
J. H. Miles Co. 10.0 
Norfolk Coca-Cola Bottling 10.6 
Norfolk Shipbldg. & Dry Dock 11. 9 
u. S. Gypsum 12.3 
Norfolk Naval Shipyard X 12.6 
Proctor & Gamble 12.6 
Gulf Oil 12.7 
Lone Star 12.8 
F. S. Royster X 12.9 
Atlantic Creosoting 13.3 
Cargill, Inc. 13.5 
Allied Feed Mills 13.7 
Portsmouth Paving 13.8 
i:::. Texaco, Inc. 13.9 
::. Republic Cresoting 13.9 
Eppinger & Russell X 14.8 
USN Weapons Station 15.0 
Swift Agri. Chem. X 15.5 
Smith-Douglas Fertilizer X 15.9 
Weaver Fertilizer X 16.2 
Vepco (Portsmouth) X 16.6 
Vepco (Norfolk) X 13.6 
Norfolk Shipbuilding & Dry Dock 13.9 
Lone Star 14.0 
CPC International 14.0 
Norfolk Shipbuilding & Dry Dock 14.2 
H.B. Hunter 14.8 
Ford Motor·Company X 14.4 
Chevron Asphalt 15. 9 
Western Branch Diesel 10.0 
Norfolk Coca-Cola Bottling 13.0 
Chickahominy Convict Camp #16 53.0 0.012 
New Kent E. S. 53.0 
Menzel Bros. 48.6 
Reach Nautical Miles River Basin Point Source Major Nautical Miles Design 
No. From Bay Mouth From Bay Reach Flow, MGD 
38 (cont'd) Appomattox Enon Area 67.0 0.12 
Norax, Inc. 68.7 
Ashton Creek Lagoon 71.3 0.4 
Old Stage Motor Lodge 71. 3 
Walthal.l Motel 71. 3 0.020 
Sunoco Service Station 71. 3 0.003 
Humble Oil Service Station 71.3 0.003 
Indian Hill Motel 71. 3 
Phillips 66 Service Station 71. 3 
John Tyler Community College 71. 3 
Fed. Reform. 72. 2 0.1 
Harrougate E.S. 73.1 
Allied Chemical Tech. Center 73.1 0.02 
Va. Baptist Children's Home 73.1 0.006 
Convict Camp 1113 73.1 0.020 
Carver H.S. 73.1 
~ City of Colonial Heights X 73.1 1.0 
Ul Matoaca Area 73.1 0.1233 
Matoaca H.S. 74.8 0.014 
Red Hill Trailer Park 75.7 0.045 
City of Petersburg X 76.6 7.0 
Camelot Subdiv. 77.4 0.045 
Allied Chem. Tech. Ctr. 42.0 
Lone Star (Dale Stone) 42.0 
Lone Star (Puddledock) X 74.4 
Friend Sand & Gravel 74.8 
Nansemond Tidewater Community College 7.0 0.14 
Wynnewood Subdivision 9.7 0.046 
Senior Citizens Home 10.6 0.005 
Windsor H.S. 21.0 0.08 
Windsor E.S. 21.0 0.04 
Tyler H.S. 21.0 
Isle of Wight Academy 21.0 0.045 
John F. Kennedy H.S. 23.6 0.015 
E. Suffolk Gardens 23.6 0.04 
Mt. Zion E.S. 23.6 
Forest Glen H.S. 23.6 0.08 
Reach Nautical Miles River Basin Point Source Major Nautical Miles Design 
No. From Bay Mouth From Bay Reach Flow, MGD 
38 (cont'd) Nansemond Louise Obici Hospital 23.6 0.105 
City of Suffolk X 23.6 2.0 
Yates E.S. X 25.4 
Eberwine Bros. 10.2 
USN Radio Transmitter 7.7 
Virginia Packing Co. 23.2 
Portsmouth Paving Co. 23.6 
Pruden Packing 24.1 
39 0-5 Lynnhaven Sam Finley, Inc. ~ 2 
Direct Little Creek Naval Base 0.0 
Sadler Material~ Corp. o.o 
Lynnhaven Day E.S. & Cox H.S. 0.9 0.032 
Thalia E.S. 4.3 0.010 
Laskin Road Shopping Center 4.3 
Birchwood Gardens X 4.3 0.8 
,::. Princess Anne H.S. 4.3 
" Tidewater Exec. Ctr. 4.3 
Direct White Heron Motel 0.0 0.012 
Little Creek E.S. 0.0 0.001 
Cardinal Estates o.o 0.137 
HRSD-Oceana Naval Air Station X 0.0 o.s 
Shapeco Shopping Center o.o 
Tarraliton E.S. o.o o. 007 
Camellia Trailer Court o.o 
HRSD-Chesapeake - Elizabeth X o.o 20.0 
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MONTHLY AVERAGE LOADINGS FROM MAJOR (>O. 5 MGD) POINT SOURCE EFFLUENTS 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
2 Bainbridge NTC o.o 1973 
Comp Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 






Tot. Col. (MPN) 3.6 3.6 4300 3.6 131 
Fee. Co 1. (MPN) 3.0 3.0 930 3.0 26 
~ 
X, 
5 Havre de Grace o.o Municipal 
Flow (MGD) 1.4 
DO (ppm) 
BOD5 (lbs/day) P-ortho (lbs/day) 
P-poly (lbs/day) 
P-tot. (lbs/day) 
Tot. Co 1 • (MPN) 43 58 
Fae. Col. (MPN) 3.6 8.3 
6 Char 1 es town 0.8 Mur,icipal 
Flow (MGD) 5 
MONTHLY AVERAGE LOADINGS FROM MAJOR (>0.5 MGD) POINT SOURCE EFFLUENTS 
Reach No. Point Source Nautica1 Mi 1es from Bay Reach Activity 
2 Bainbridge NTC o.o 1974 
Comp Jan Feb Mar Apr May Jun Ju 1 Aug 
Flow (MGD) 0.6 
DO (ppm) 8. 1 
BOD (lbs/day) 60 
P-oftho (1bs/day) 14 
P-poly (1bs/day) 2.5 
P-tot. (lbs/day) 16.5 
Tot. Col. (MPN) 2n 
Fee. Co 1. (MPN) 3.3 
5 Havre de Grace 0.0 Municipal 
F1ow (MGD) 1. 4 
DO (ppm) 7.45 9.00 
BODS (lbs/day) 619 537 
P-ortho (lbs/day) 42 36 
P-poly (lbs/day) 35 37 
P-tot. (lbs/day) 77 74 
Tot. Col. (MPN} 
Fee. Col. (MPN) 
6 Charlestown a.a Municipal 
Flow (MGD) 5 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
6 Per ryv i 11 e 1.0 1973 Municipal 
Comp Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Flow (MGD) 1.0 





Tot. Col. (MPN) 23 430 3 9300 1500 4300 1500 1500 
Fee. Col. (MPN) 3.6 43 3 430 43 2300 430 150 
7 Aberdeen 3.0 Municipal 
1 Flow (MGD) 1. 1 
) DO (ppm) s.o 
BOD5 (lbs/day) 119 P-ortho (lbs/day) 
P-poly (lbs/day) 
P-tot. (lbs/day 
Tot. Col. (MPN) · 9999 93 2738 632 
Fee. Co 1. (MPM) 669 3 200 46 
8 Aberdeen Proving Ground Ord TC 0.0 
Flow (MGD) 0.6 
DO (ppm) 6 
BOD5 (lbs/day) 85 
Tot. Col. (MPN) 9999 
Fee. Co 1. (MPN) 1500 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
6 Per ryv i 11 e 1.0 1974 Municipal 
Comp Jan Feb Mar Apr May Jun Jul Aug 
Flow (MGD) 1. 0 
DO (ppm) 8.0 7.87 
BOD5 (lbs/day) 255 325 
P-ortho {lbs/day) 23 28 
P-poly (lbs/day) 13 9 
P-tot. (lbs/day) 35 36 
Tot. Co 1. (MPN) 4625 
Fee. Co 1. (MPN) .525 
7 Aberdeen 3.0 Municipal 
Flow (MGD) 1. 1 
DO · (ppm) 6.7 
soo5 (lbs/day) 257 P-ortho (lbs/day) 42 
P-poly (lbs/day) 6 
P-tot. ( 1 bs/ day) 48 
Tot. Col. (MPN) 
Fee. Co 1. (MPN) 
8 Aberdeen Proving Ground Ord TC 0.0 
Flow (MGD) 0.6 
DO (ppm) 
BODS (lbs/day) 
Tot. Co 1 • (MPN) 
Fee. Col. (MPN) 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
8 Elkton 13.0 1973 Municipal 
Comp Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Flow (MGD) 0.9 





Tot. Col. (MPN) 930 3.6 3.3 3.0 656 3.0 124 43 2300 
Fee. Col. (MPN) 23 3.0 3.0 3.0 3.0 26 3.0 1100 
9 Sod Run <2 






Tot. Col. (MPN) 9999 9999 656 
Fee. Co 1. (MPN) 430 9999 190 
10 Edgewood Arsenal 3.25 
Flow (MGD) 0.6 
DO (ppm) 9.8 
BODS (lbs/day) 15 
Tot. Co 1 • (MPN) 3.6 
Fee. Col. (MPN) 3.0 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
8 Elkton 13 .0 1974 Municipal 
Comb Jan Feb Mar Apr May Jun Ju 1 Aug 
Flow (MGD) 0.9 
DO (ppm) 8.5 
8005 (lbs/day) 263 P-ortho (lbs/day) l,5 
P-poly (lbs/day) 12 
P-tot. (lbs/day) 57 
Tot. Co 1. (MPN) 58 
Fee. Co 1 . (MPN) 17 
9 Sod Run <2 
Flow (MGD) 3.2 
DO (ppm) 8 7.9 
B005 (lbs/day) 668 721 P-ortho (lbs/day) 179 179 
P-poly (lbs/day) 29 37 
P-tot. (lbs/day) 208 216 
Tot. Col. (MPN) 
Fee. Col. (MPN) 
10 Edgewood Arsenal 3.25 





Tot. Co 1 • (MPN) 
Fee. Col. (MPN) 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
11 Joppatown 1&2 8.0 1973 Municipal 
Comp Jan Feb Mar , Apr May Jun Jul .Aug Sep Oct Nov Dec 
Flow (MGD) .65 
DO (ppm) 3.95 3.4 8.4 
BOD5 (lbs/day) 57 22 
NHr"."N 37 
NOrN 27 
N02-N 4 P-ortho (lbs/day) 62 
P-po 1 y (1 bs/ day) 4 
P-tot. (lbs/day) 66 
Tot. Col. (MPN) 230 930 93 462 656 727 3.6 
, Fee. Co 1 . (MPN) 43 3.0 3.6 3.0 99 93 3.0 
II, 
12 Back River 9.0 Municipal 
Flow (MGD) 57 
DO (ppm) 3.7 
BODS (lbs/day) 4281 
Tot. Col. (MPN) 737 9999 1516 
Fee. Co 1. (MPN) 136 6557 373 
13 Cox Creek 4.3 Municipal 
Flow (MGD) 8.5 
DO (ppm) 6.5 5.4 
BODS (lbs/day) 425.6 893.8 
NH3-N 915.0 NO -N 730.6 
N03-N .709 
Chforide 3638.8 
Reach No. Point Source Na ut i ca 1 Miles from Bay Reach Activity 
11 Joppatown 1&2 8.0 1974 Municipal 
Comp Jan Feb Mar Apr May Jun Ju 1 Aug 
Flow (MGD) .65 
DO (ppm) 4.2 4. 1 
0005 (lbs/day) 168 112 NH 3-N N03-N N02-N 
48 P-ortho (lbs/day) 55 
P-poly (lbs/day) 8 6.5 
P-tot. (lbs/day) 56 61 
Tot. Col. (MPN) 2300 
Fee. Co 1 . (MPN) 30 n n 
12 Back River 9.0 Municipal 
Flow (MGD) 57 
DO (ppm) 
BOD5 (lbs/day) 
Tot. Col. (MPN) 1085 
Fee. Col. (MPN) 136 
1 3 Cox Creek 4.3 Municipal 
Flow (MGD) 8.5 
DO (ppm) 2.68 3.8 
BOD5 (lbs/day) 1950. 6 2184. 7 
NH3-N 1035.6 1021 • 4 
N03-N. 
.851 N02-N • 709 
Chloride 3674.3 3064.3 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
13 Cox Creek 4.3 1973 Municipal 
cont'd 
Comp Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
P-ortho (lbs/day) 295. 1 
P-poly (lbs/day) 26.2 
P-tot. (lbs/day) 319.0 
Tot. Col. (MPN) 9999 43.0 
Fee. Col. (MPN) 9990 23.0 
13 Patapsco 7.4 Municipal 
Flow 17 
DO (ppm) 2.9 4. 1 
n 6.9 J'\ 13 US Coast Guard 
Flow (MGD) .56 
DO (ppm) 6.5 6.8 8.2 
NH3-N 116.8 79.4 50.5 NO -N 
N03-N .093 .047 .047 
Ch~or i de 630.9 1238.4 897.3 
P-ortho (lbs/day) 32.7 32.7 22.9 
P-poly (lbs/day) 1.4 1.4 .935 
P-tot. (lbs/day) 34. 1 34. 1 23.8 
Tot. Col. (MPN) 23 8.3 3.0 173 105 23 6.4 3.0 3.0 11. 7 16.7 
Fee. Co 1 • (MPN) 3.0 3.0 9999 624 190 4.7 83 43 








P-tot. ( 1 bs/day) 
Tot. Col. (MPN) 




US Coast Guard 
Nautical Miles from Bay Reach 
4.3 1974 







Flow (MGD) .56 
DO (ppm) 






Tot. Col • (MPN) 














Reach No. Point Source Nautical Mi 1 es from Bay Reach Activity 
13 Westminister 35.0 1973 Municipal 
Comp Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Flow (MGD) 0.8 
DO (ppm) 9.6 
BODS (lbs/day) 20.0 
Tot. Col. (MPN) 3.0 
13 Springfield St. Hosp. 1s.s Hospital 
Flow (MGD) .04 
DO (ppm) 4.55 2. 1 
BODS (lbs/day) 10.7 8.3 
Tot. Co 1 • (MPN) 430 2300 3.6 93 430 
n Fee. Col. (MPN) 230 3.6 3.0 9. 1 43. O 0 
13 Back River (Bethel Stee 1) 5.2 Municipal 
Flow (MGD) 133 
DO (ppm) 3,7 
BODS (lbs/day) 9988.9 
Tot. Co 1 • (MPN) 737 9999 1516 
Fee. Col. (MPN) 136 6557 373 
14 Chestertown 28.5 Municipal 
Flow (MGD) .6 
DO (ppm) 7.0 
Tot. Col. (MPN) 3.0 13.6 302 12.7 86 9·. 7 44 82 76 9.1 
Fee. Co 1. (MPN) 3.0 3.0 6.6 3.0 25 4.5 3.2 3.7 5.2 3.3 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
1 3 Westminister 35.0 1974 Municipal 
Comp Jan Feb Mar Apr May Jun Jul Aug 
Flow (MGD) o.8 
DO (ppm) 
BODS (lbs/day) 
Tot. Col. (MPN) 
13 Springfield St. Hosp. 18.5 Hospital 
Flow (MGD) .04 
DO (ppm) 
BODS (lbs/day) 
Tot. Co 1 . (MPN) 
J1 F ec. Co 1 • (MPN) 
.s:, 
13 Back River (Bethel Stee 1) 5.2 Municipal 
Flow (MGD) 133 
DO (ppm) 
BOD5 (lbs/day) 
Tot. Co 1 . (MPN) 1085 
Fee. Col . (MPN) 136 
14 Chestertown 28.5 Municipal 
Flow (MGD) .6 
DO (ppm) 
Tot. Col. (MPN) 3.3 
Fee. Co 1. (MPN) 3.0 
Reach No. Point Source Nautical M i'1 es from Bay Reach Activity 
15 Annapo 1 is 2.0 1973 Municipal 
Comp Jan Feb Mar Apr_ May Jun Jul Aug Sep Oct Nov Dec 
Flow (MGD) 4.9 
DO (ppm) 2.34 
soo5 (lbs/day) 2167 NHrN 654.2 572.5 
N03-N 
.82 ._82 NO -N 
Chto"ride 12880.s 11040 
P-ortho (lbs/day) 200.4 134.9 
P-poly (lbs/day) 45.0 8.2 
P-tot. (lbs/day) 245.3 14 3. 1 
Tot. Col. (MPN) 21.0 20 118 150 192 99 227 880 9.1 63 " Fee. Co 1 • (MPN) 7.3 3.0 3.0 9. 1 27 29 72 188 3.0 18.3 :, 
19 Cambridge 19 Municipal 
Flo~ (MGD) 6.4 
DO (ppm) 
BODS (lbs/day) 
485 3811 67 41 Tot. Col. (MPN) 173 1320 230 230 9999 
Fee. Col. (MPN) 173 669 43 5.2 1500 51 244 656 10.4 
23 Maryland City 63 Municipal 
Flow (MGD) .85 
DO (ppm) 8.3 9.0 8.9 8.7 
BODS (lbs/day) 49.7 
NH 3-N NOrN 
N02-N 
P-ortho (lbs/day) 67.4 49.7 38.3 20.8 
P-poly (lbs/day) 4.3 2. 1 2.8 
P-tot. (lbs/day) 71.6 49.7 40.4 23.4 
Tot. Co 1. (MPN) 8.7 68.7 37.7 67 57 41_3 8.1 140 726 309 3.5 
Fee. Col. (MPN) 3.0 3.2 3.1 6.7 4.3 21.5 3.0 22 54 6.1 4.2 
~· 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
15 Annapo 1 is 2.0 1974 Municipal 
Comp Jan Feb Mar Apr May Jun Jul Aug 
Flow (MGD) 4.9 
DO (ppm) 3.55 
soo5 (lbs/day) 4089. 1 NHrN 572.5 572.5 
N0 3-N 5.32 6.5 N02-N .82 .82 
Chloride 5683.8 8259.9 
P-ortho (lbs/day) 49. 1 167.7 
P-poly (lbs/day) 12.3 8.2 
P-tot. (lbs/day) 61. 3 175.8 
Tot. Co 1. (MPN) 49 
Fee. Co 1. (MPN) 12 
19 Cambridge 19 Muni c i pa 1 
Fl ow (MGD) 6.4 
DO (ppm) 6.8 
BODS (lbs/day) 2510.2 
Tot. Co 1 . (MPN) 296 
Fee. Col. (MPN) 100 
23 Maryland City 63 Munt ci pa 1 
Flow (MGD) .as 
DO (ppm) 6.9 5.4 
BOD5 (lbs/day) 49.7 NH3-N 106.4 99.3 NOrN 7. 1 11. 3 
N02-N • 14 14.2 
P-ortho (lbs/day) 55.7 25.5 
P-poly (lbs/day) 4.6 2. 1 
P-tot. (lbs/day) 60.3 27.7 
Tot. Col. (MPN) 43 
Fee. Col. (MPN) 3. 1 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
23 Maryland House of Corrections 70.0 1973 Municipal 
Comp Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Flow (MGD) .60 
DO (ppm) 7. l 7.45 7.2 
BOD 5 (lbs/day) 75. 1 NHrN 
N02-N 
P-ortho (lbs/day) 18.5 25.5 22.5 
P-poly (lbs/day) 3.5 2.5 3.5 
P-tot. (lbs/day) 22.0 28.0 26.0 
Tot. Col . (MPN) 456 2365 41 26 78 193 58 72 29.0 65 79 
Fee. Co 1 . (MPN) 14 77 3.2 4.3 11. 2 14.6 3.0 6.6 6.1 13.3 656 
' 23 Patuxent 62 Municipal ) 
Flow (MGD) 2.2 
DO (ppm) 8. 1 9.6 a.a 9.7 
BOD5 (lbs/day) P-ortho (lbs/day) 161 . 5 190.9 174.4 60.6 
P-poly (lbs/day) 12.9 16.5 7.3 
P-tot. (lbs/day) 174.4 207.5 174.4 67.9 
Tot. Col. (MPN) 12 65 551 59 263 1087 175 87 1282 287 627 
Fee. Co 1 • (MPN) 3.0 5 10.6 3.7 15.8 99 21 6.6 42.5 14 58 
23 Fort Meade #1 65.0 
Flow (MGD) 1.8 
DO (ppm) 9. 1 8.55 8.9 9.2 
BODS (lbs/day) 135.2 
P-ortho (lbs/day) 64.6 90. 1 85.6 114. 2 
P-poly (lbs/day) 6.0 18.0 7.5 
P-tot. (lbs/day) 70.6 108.2 85.6 121. 7 
Tot. Co 1. (MPN) 647 18 29 118 21 23 46 41 18 7 14 
Fee. Co 1. (MPN) 33 3.1 4 11 3.0 7 7 6 4.1 3.9 4.5 
Reach No. Point Source Naut i ca 1 Mi 1 es from Bay Reach Activity 
23 Maryland House of Corrections 70.0 1974 Municipal 
Comp Jan Feb Mar Apr May Jun Jul Aug 
Flow (MGD) .60 
DO (ppm) 7.9 7.2 
BOD5 (lbs/day) 160.2 120.2 NH -N 40. 1 38. 1 3 NOrN 2.3 3.9 
N02-N . 70 1.4 
P-ortho (lbs/day) 20.5 22.5 
P-poly (lbs/day) 5.0 5.5 
P-tot. (lbs/day) 25.5 28.0 
Tot. Col. (MPN) 15 
Fee. Co 1 . (MPN) 3.0 
" .,J 23 Patuxent 62 Municipal 
Flow (MGD) 2.2 
DO (ppm) 5.87 2.6 
BOD5 (lbs/day) 220.3 P-ortho (lbs/day) 135.9 
P-poly (lbs/day) 15.6 
P-tot. (lbs/day} 151. 5 
Tot. Co 1 . (MPN) 
Fee. Co 1. (MPN) 3. 1 
23 Fort Meade #1 65.0 
Flow (MGD) 1. 8 
DO (ppm) 9.0 6.8 
BOD5 (lbs/day) 195.3 225.3 P-ortho (lbs/day) 41.3 
P-poly (lbs/day} 10.5 
P-tot. (lbs/day) 51.8 
Tot. Col. (MPN) 
Fee. Co 1. (MPN) 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
23 Fort Meade #2 65.0 1973 
Comp Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Flow (MGD) 1.5 
DO (ppm) 8.9 7.8 8.6 9.8 
BODS (lbs/day) 112.7 
P-ortho (lbs/day) 63.9 73.9 57.6 
P-poly (lbs/day) 8.8 3.8 16.3 
P-tot. (lbs/ day) 72.6 77.6 73.9 
Tot. Col. (MPN) 16 318 246 75 177 72 31 68 19 20 25 
Fee. Col. (MPN) 3 23 3.36 3.36 3.0 12 6 5 5 7 3.3 
23 Savage 1, 2, 3 70.0 Municipal 
3\ Flow (MGD) 4.0 
~ DO (ppm) 7.5 8.7 7.3 9.5 
BODS (lbs/day) 100. 1 600.8 267 
NHrN 3.3 
N0 3-N 136.9 N02-N .33 
P-ortho (lbs/day) 233.7 242 140.2 120.2 
P-poly (lbs/day) 13.4 1. 7 6.7 
P-tot. ( 1 bs/ day) 247.0 243.7 140.2 126.9 
Tot. Co 1. (MPN) 1732 232 294 545 477 396 298 359 131 371 285 
Fee. Co 1 . (MPN) 100 12 8 15 18 24 22 40 13 42 15 
23 Belair Bowie 60.0 Municipal 
Flow (MGD) 2.37 
DO (ppm) 7.55 7.4 8 7. 1 
BODS (lbs/day) 435. 1 138.4 
N0 3-N 3.6 N02-N 3.6 3.4 3.0 2.8 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
23 Fort Meade #2 65.0 1974 
Comp Jan Feb Mar Apr May Jun Jul Aug 
Flow (MGD) 1. 5 
DO (ppm) 9.0 6.8 
BODS (lbs/day) 195.3 225.3 
P-ortho (lbs/day) 41. 3 
P-poly (lbs/day) 10.5 
P-tot. (lbs/day) 51.8 
Tot. Col. (MPN) 13 
Fee. Co 1. (MPN) 3 
23 Savage 1, 2, 3 70.0 Municipal 
Flow (MGD) 4.0 m DO (ppm) 9.5 6.8 U1 




250.4 P-ortho (lbs/day) 130. 2 
P-poly (lbs/day) 26.7 23.4 
P-tot. (lbs/day) 273.7 153.5 
Tot. Col. (MPN) 139 
Fee. Col. (MPN) 8 
23 Belair Bowie 60.0 Municipal 
Flow (MGD) 2.37 
DO (ppm) 6.4 6.6 
BOD5 (lbs/day) 395.6 
N03-N 1.98 
NOz-N 2.0 1.8 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
23 Belair Bowie 60.0· 1973 Municipal cont I d 
Comp Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
P-ortho (lbs/day) 235.4 215.6 245.2 245.2 
P-poly (lbs/day) 19.8 9.9 4.0 25.7 
P-tot. ( 1 bs/ day) 255. 1 225.5 249.2 271 
Tot. Col. (MPN) 5 5 4 181 979 74 1947 1282 157 10 21 Fee. Col. (MPN) 3 .. 0 3.0 3.0 16 40 6 28 18 9 3.2 3.0 
23 Callington-Pointer Rd. 56.0 
Flow (MGD) 0.9 
DO (ppm) 7.45 7.0 9.85 7.2 
BOD,; (lbs/day) 112. 7 
N03-N 151 . 0 N02-N .3 .3 .38 .23 P-ortho (lbs/day) 51.8 48.8 50. 3 54. 1 
P-poly (lbs/day) 4.5 5.3 2.3 7.5 
P-tot. ( 1 bs/ day) 56.3 54. 1 52.6 61.6 
Tot. Co 1 • (MPN) 6557 260 997 1559 4635 2601 38 128 58 159 4 
Fee. Col. (MPN) 177 - 5 140 18 44 11 3.0 3.0 3.1 161 3.0 
23 Western Branch 50.0 
Flow (MGD) 5.5 
DO (ppm) 8.35 8.6 8.6 
BOD5 (lbs/day) 459 596.7 
N03-N 101 385.5 
NOrN 29.8 29.8 
P-ortho (lbs/day) 220.3 298.3 192.8 
P-poly (lbs/day) 4.6 4.6 9.2 
P-tot. ( 1 bs/ day) 224.9 302.9 201.9 
Tot. Co 1 . (MPN) 42 43 14 301 643 105 315 8234 1946 1117 3503 
Fee. Col. (MPN) 4 3.1 3.9 3.1 25 3.4 6 969 401 201 32 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
23 Belair Bowie 60.0 1974 
cont I d 
Comp Jan Feb Mar Apr May Jun Jul Aug 
P-ortho (lbs/day) 219.5 213.6 
P-poly (lbs/day) 10.0 15.8 
P-tot. (lbs/day) 229.4 229.4 
Tot. Col. (MPN) 6 
Fee. Col. (MPN) 3.0 
23 Collington-Pointer Rd. 56.o 
Flow (MGD) 0.9 
DO (ppm) 8 8.9 
BOD 5 (lbs/day) 
~ N0 3-N J NOz-N .08 . 15 
P-ortho (lbs/day) 42.8 46.6 
P-poly (lbs/day) 6.0 6.0 
P-tot. (lbs/day) 48.8 52.6 
Tot. Col. (MPN) 6 
Fee. Co 1. (MPN) 3.0 
23 Western Branch so.a 
Flow (MGD) s.s 
DO (ppm) 9.45 9. l 
BODS (lbs/day) 459 
N03-N 371.8 87.2 N02-N .46 .46 
P-ortho (lbs/day) 72. l 55. l 
P-poly (lbs/day) 32. l 4.6 
P-tot. (lbs/day) · 75.3 59.7 
Tot. Col . (MPN) 663 
Fee. Co 1. (MPN) 6 
Reach No. Point Source Nautical Mi 1 es from Bay Reach Activity 
23 Parkway -.1973 
Comp Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Flow (MGD) 4.7 
DO (ppm) 4.55 4.8 10.6 7.9 
BOD5 (lbs/day) 2078. 7 
N0 3-N 18.0 N02-M 3.9 2.7 .39 .39 P-ortho (lbs/day) 254.9 254.9 307.9 286.3 
P-poly (lbs/day) 15.7 15.7 1L8 19.6 
P-tot. (lbs/day) 270.6 270.6 319.7 305.9 
Tot. Col. (MPN) 11 40 27 54 111 209 45 425 50 34 101 
Fee. Co 1 . (MPN) 3.0 3.0 3.0 3.2 3.2 8 4 16 3.0 3.2 3. 1 
" 24 Pine Hi 11 Run 0.0 ::0 
Flow (MGD) 2. 1 
DO (ppm) ].6 8.7 
8005 (lbs/day) 350.5 350.5 
Tot. Col. (MPN) ~9 750 75 9999 2300 230 93 686 
Fee. Col. (MPN) 9 15.0 3,6 9999 36 3,0 3,0 69 
27 Potomac River 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
23 Parkway 1974 
Comp Jan Feb Mar Apr May Jun Jul Aug 
Flow (MGD) 4.7 
DO (ppm) 6.8 7.5 
BODS (lbs/day) 
N03-N .39 .39 N02-N P-ortho (lbs/day) 254.9 211 . 8 
P-poly (lbs/day) 23.5 
P-tot. ( 1 bs/ day) 254.9 235.3 
Tot. Co 1 . (MPN) 21 
Fee. Col. (MPN) 3.0 
24 Pine Hill Run 0.0 
" D 
Flow (MGD) 2. 1 
DO (ppm) 
BODS (lbs/day) 
Tot. Co 1 • (MPN} 430 
Fee. Col. (MPN} 19 
27 Potomac River 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
30 Salisbury so.a 1973 Municipal 
Comp Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Flow (MGD) 3.0 
DO (ppm) 7.8 1.9 4.4 
BODS (lbs/day) 1977.8 1076.5 
Tot. Col. (MPM) 7 37 40 150 150 14 32 26 25 14 20 
F ec. Co 1 . (MPN) 3 5 4 15 4 3 6 3 4 1 1 
30 ~,--Crisfield 14.o Municipal ·,, 
Flow (MGD) .55 
DO (ppm) 7. 1 3.4 
BODS (lbs/day) 82.6 
J Tot. Co 1 • (MPN) 56 2036 73 230 210 752 46 950 3 3145 31 ) Fee. Co 1. (MPN) 4 343 9 37 10 46 43 63 3 254 3 
30 Snowh i 11 27.0 Municipal 
Flow (MGD) . 5 
Tot. Col. (MPN) 9999 23 3 430 499 1626 146 162 200 
Fee. Col. (MPN) 9999 3.6 3.0 2. 1 219 731 10 7 27 
30 Pocomoke City 15.0 Municipal 
Flow (MGD) .63 
Tot. Col. (MPN) 3.0 1100 4300 230 
Fee. Col. (MPN) 3.0 3.6 230 11.0 
30 Frui.t.land 48 Municipal 
flow (MGD) . 12 
Tot. Co 1. (MPN) 3 3 3 7 23 3 150 5 6 3 Fee. Co 1. (MPN) 3 3 3 3 3 3 · 23 3 3 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
30 Sa 1 i sbury 50.0 1974 Municipal 
Comp Jan Feb Mar Apr May Jun Ju 1 Aug 
Flow {MGD) 3.0 
DO (ppm) 9.0 
BOD5 {lbs/day) 525.7 Tot. Co 1 • (MPN) 93 
Fee. Co 1. (MPN) 9 
30 Crisfield 14.o Municipal 
Flow (MGD) .55 
DO (ppm) 6.8 6.9 
BOD5 (lbs/day) 
...J Tot. Co 1 • (MPN) 230 _, Fee. Co 1 . (MPN) 3.0 
30 Snowhill 27.0 Municipal 
Flow (MGD) .5 
Tot. Col. (MPN) 17n 
Fee. Col. (MPN) 19 
30 Pocomoke City 15.0 Municipal 
Flow (MGD) .63 
Tot. Col. (MPN) 
Fee. Col. (MPN) 
30 Fruitland 48.o Municipal 
Flow (MGD) . 12 
Tot. Col. (MPN) 3 ',J 
Fee. Col. {MPN) 
Reach No. Point Source Nautical Mi 1 es from Bay Reach Activity 
29 Standard Products <3 1973 Fish Processing 
Comp Jan ~eb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Flow (MGD) 3,9 0 0 
BOD5 (lbs/day) 3990 0 
29 Haynie Products <3 Fish Processing 
Flow (MGD) 11.2 0 
BODS (lbs/day) 7937 0 





32 FMC Corp - Fredericksburg 93 Petro-chemical 
Flow (MGD) 5.42 6.32 5.37 
BODS (lbs/day) 678 686 538 
32 Fredericksburg STP 93 Municipal 
Flow (MGD) 2.2 2.63 2.38 
BOD5 (lbs/day) 476 525 475 
36 American Oil - Yorktown 1&2 4 Refinery 
Flow (MGD) 52 
BOD 5 (lbs/day) 2393 
36 VEPCO - Yorktown 7 Energy Production 
36 Navy Mine Depot 7,87 Mine Depot 
Reach No. Point Source Nautical Mi 1 es from Bay Reach Act~vity 
29 Standard Products <3 1974 Fish Processing 
Comp Jan Feb Mar Apr May Jun Jul Aug 
F 1 ow (MGO) 0 0 0 0 0.7 1. 7 3,8 4. 1 
BOD5 (lbs/day) 0 0 0 0 577 2390 3793 2490 
29 Haynie Products <3 Fi sh J,rocess i ng 
Flow (MGD) 0 0 0 0 1.3 8. 1 6.6 4.8 
BOD5 (lbs/day) 0 0 (\ 0 119 848 941 682 
32 Barnhardt Farms 1 3 Duck Farms 
Flow (MGD) 1 1 1 1 1 1 l 
..... BOD5 (lbs/day) 787 763 777 241 451 333 275 w 
32 FMC Corp - Fredericksburg 93 Petro-chemical 
Flow (MGD) 
BOD5 (lbs/day) 
32 Fredericksburg STP 93 Municipal 
Flow (MGD) 2.5 2.2 2.2 
BOD5 (lbs/day) 596 495 468 
36 Amer i can O I 1 - Yorktown 1&2 4 Refinery 
Flow (MGD) 
soo5 (lbs/day) 
36 VEPCO - Yorktown 7 Energy Production 
36 Navy Mine Depot 7,87 Mine Depot 
Reach No. Point Source Nautical Mi 1 es from Bay Reach Activity 
36 Cheatam Annex 9. 6 . 1973 
Comp Jan Feb Mar Apr May Jun Ju 1 Aug Sep Oct Nov Dec 
36 Chesapeake Corp 29 Pulp & Paper Manufacturing 
Flow (MGD) 11. 0 
BOD5 (lbs/day) 37300 
38 HRSD Boat Harbor 8.7 Muni c i pa 1 
Flow (MGD) 20.7 22. 1 23.4 24.5 21.5 23.5 23.3 20.4 19.2 20.0 17.4 16.8 
BOD5 (lbs/day) 16228 20090 22053 24111 18468 20775 20987 17864 18735 19682 20026 18915 
38 HRSD James River 17 .4 Municipal 
Fl ow (MGD) 8.73 8.66 9.7 9.8 8.25 9.3 8. 14 9. 1 9.0 9. 1 8.9 9.9 
BOD5 (lbs/day) 1383 2383 2993 4087 3027 3801 1901 3253 1583 1670 1925 1818 
38 US Army Transportation 21. 7 
38 HRSD Williamsburg 29.5 Municipal 
Flow (MGO) 3.3 3.8 3.9 4.5 5. 1 5.4 5.4 5.6 5.6 5.7 5.1 4.5 
BODS (lbs/day} 661 761 390 375 510 360 315 327 841 1236 1276 3002 
38 Eastern State Hospital 36.5 Hospital 
38 C i t y of Ho pewe l 1 66.0 Municipal 
Flow (MGD) 3.4 3.05 2.55 2.6 3.0 
B005 (lbs/day) 1750 1739 1763 1568 1952 
38 US Government - Ft. Lee 66.o 
Reach No. Point Source Nautical Mi 1 es from Bay Reach Activity 
36 Cheatam Annex 9.6 1974 
Comp Jan Feb Mar Apr May Jun Ju 1 Aug 
36 Chesapeake Corp 29 Pulp & Paper Manufacturing 
Flow (MGD) 9.6 10.5 10.9 10.2 11.2 10.5 10.8 10.5 
BODS (lbs/day) 25141 34524 38317 37413 36606 36700 34876 36950 
38 HRSD Boat Harbor 8.7 Municipal 
Flow (MGD} 22.8 24.2 20.9 20.9 18.4 
BOD5 (lbs/day) 22438 18366 16385 17430 20716 
38 HRSD James River 17.4 Municipal 
Flow (MGD) 11 .27 11. 05 10.33 10.2 10.08 
BOD5 (lbs/day} 1880 1567 1120 1531 1345 
38 US Army Transportation 21. 7 
38 HRSD Williamsburg 29.5 Municipal 
Flow (MGD} 4.7 4.8 4.8 4.7 4.5 
BODS (lbs/day) 2156 1841 4484 901 1839 
38 Eastern State Hospital 36.5 Hospital 
38 City of Hopewe 11 66.a Municipal 
Flow (MGD) 2.84 2.04 3. 77 3.05 4. 1 
BOD5 (lbs/day) 1477 1106 2070 2468 2380 
38 US Government - Ft. Lee 66.0 
Reach No. Point Source Naut i ca 1 Miles from Bay Reach Activity 
38 Fa 11 i ng Creek 8p.s 1973 Muni c i pa 1 
Comp Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Flow (MGD) 4. 1 5.0 4.3 4.5 3.5 2.9 2.9 3.3 2.9 2.9 2.8 4.6 
aoo5 (lbs/day) 410 542 359 300 233 193 193 193 121 218 280 384 
38 City of Richmond 8_5_. 3· Municipal 
Flow (MGD) 62.3 55.9 64.2 54.8 55. 1 51 •• 7 54.9 49 45.5 45 57,.J 
BOD5 (lbs/day) 67863 40514 52203 48445 61129 48840 57244 24670 12513 9382 8602 
38 Hechler Village 85~9 Municipal 
,J, 
38 #3 -" Sanitary District Gilli-n Creek 85.9 Muni ci pa 1 
38 Newport News Shipbuilding and Drydock Co. 
10.4 Shipbuilding & Repair 
38 Dow-Badische 24.5 Chemical Manufacturing (Fibers) 
Flow (MGD) 6. 1 6.0 
BOD5 (lbs/day) 145 99 
38 Hercules Inc. 65. 1 Chemical Manufacturing 
Flow (MGD) 5.77 3.22 7.28 6.48 
BOD5 (lbs/day) 15852.5 4218.7 17739.5 15908 
38 A 11 i ed Chem i ca 1 (Agr i Div) 65. 1 Chemical 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
38 Falling Creek 80.5 1974 Municipal 
Comp Jan Feb Mar Apr May Jun Jul Aug 
Flow (MGD) 5.6 5.6 4.9 4.7 3.8 3.6 
BODS (lbs/day) 607 654 531 431 412 360 
38 City of Richmond 85.3. Municipal 
Flow (MGD) 63.6 62. 1 55. 1 66.3 54.6 51. 5 
BOD5 (lbs/day) 8487 11400 17003 6082 2732 1718 
38 Hechler Village 85.9 Municipal 
..J 38 Sanitary District #3-Gilli.e Creek Municipal ..J 
85.9 
38 Newport News Shipbuilding and Drydock Co. Shipbuilding & Repair 
10.4 
38 Dow-Badische 24.5 Chemical Manufacturing (Fibers) 
Flow (MGD) 5 
BOD5 (lbs/day) 
38 Hercules Inc. 65. 1 Chemical Manufacturing 
Flow (MGD) 8.85 8.78 7.5 8.22 7.33 
BOD5 (lbs/day) 23406 23365 24653 23034 18167 
38 Allied Chemical (Agri Div) 65. 1 Chemical 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
38 Continental Can 65. 1 1973 Wood Products Manuf 
Comp Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Flow (MGD) 21.4 21. 5 18.7 18.5 
BODS (lbs/day) 56432 41266 51185 33347 
38 Allied Chemical Plastics 65. 1 Chem Manuf (Petro-chemicals) 
Flow (MGD) 33.6 
BOD5 (lbs/day) 4365 9386 18239 
38 Firestone Synthetic Fibers 65. 1 Chem Manuf (Fibers) 
Flow (MGD) • 61 • 61 • 61 • 61 .61 • 61 • 61 .61 .61 • 61 . 61 .61 
BOD5 (lbs/day) 3612 5301 2096 2508 3195 3617 10256 3897 3856 10048 5968 3520 
38 Allied Chemical (Fibers) 66.9 Chem Manuf (Petro) 
38 Lone Star (Shirley) 68.6 Dredging 
38 Amer. Tobacco Co. 71.5 Tobacco Sheet Paper Manuf 
Flow (MGD) 1. 36 1.07 1.06 
BOD5 (lbs/day) 723 737 196 410 
38 Lone Star (Curles Neck) 72·. 3 Dredging 
38 Lone Star (Jones Neck) 71 .7 . Dredging 
• 
Reach No. Point Source Naut i ca 1 Mi 1 es from Bay Reach Activity 
38 Continental Can 65. 1 1974 Wood Products Manuf 
Comp Jan Feb Mar Apr May Jun Ju 1 Aug 
Flow (MGD) 18.9 18.3 18.7 18.7 19.9 20.7 
BODS (lbs/day) 52679 48562 41354 44631 45170 27984 
38 Allied Chemical Plastics 65. 1 Chem Manuf (Petro-chemicals) 
Flow (MGD) 
soo5 (lbs/day) 
38 Firestone Synthetic Fibers 65. 1 Chem Manuf (Fibers) 
Flow (MGD) .61 . 61 • 61 .4 
.J BODS (lbs/day) 3027 2015 2488 2185 
::, 
38 A 11 i ed Chemical (Fibers) 66.9 Chem Manuf (Petro) 
38 Lone Star (Shirley) 68.6 Dredging 
38 Amer. Tobacco Co. 71. 5 Tobacco Sheet Paper Manuf 
38 Lone Star (Cur 1 es Neck) 72.3 Dredging 
38 Lone Star (Jones Neck) 71. 7 Dredging 
Reach No. Point Source Nautical Mi 1 es from Bay Reach Activity 
38 Lone Star (Varina) 72 .2 1973 Dredging 
Comp Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
38 VEPCO (Chesterf i e 1 d) 75.0 Energy Production 
38 Lone Star (Kingsland) 75.3 Dredging 
38 Dupont (James River Plant) 76.9 Chemical Manuf 
38 Dupont-Spruance 79.9 Chem Manuf (Resins & Fibers) 
CX) 
0 Flow (MGD) 44.9 37.7 31.4 
BODS ( 1 bs/ day) 179 387 51 
38 Federal Paper Board Co. 83. 2- Paper 
38 VEPCO (12th St) 85 .. 4. Energy Production 
38 Smithfield Packing Co. 18.0 Meat Packing 
Flow (MGD) 1 ·• 16 1. 16 
BOD5 (lbs/day) 3773 3195 
38 ITT Gwaltney 18.4 Hogmeat Products 
Flow (MGD) .80 .74 
BODS (lbs/day) 192 358 
Reach No. Point Source Nautical Mi 1 es from Bay Reach Activity 
38 Lone Star (Varina) 72 .. 2 1974 
Comp Jan Feb Mar Apr May Jun Jul Aug 
38 VEPCO (Chesterfield) 75.0 Energy Production 
38 Lone Star (Kingsland) 75.3 Dredging 
38 Dupont (James River Plant) 76.9 Chemical Manuf 
38 Dupont-Spruance 
0 
!9.9 Chem Manuf (Resins & Fibers) 
_, 
Flow (MGD) 40.4 29.5 13. 9 27.9 39.5 39.8 
BODS (lbs/day) 167 421 280 272 52 783 
38 Federal Paper Board Co. 83.2 Paper 
38 VEPCO (12th St) 85.4 Energy Product ion 
38 Smithfield Packing Co. 18.0 Meat Packing 
Flow (MGD) 1.28 
BOD5 (lbs/day) 2455 
38 ITT Gwaltney 18.4 Hogmeat Products 
Flow (MGD) • 77 
BODS ( 1 bs/ day) 263 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
38 HRSD-Army Base 5.9. 1973 Municipal 
Comp Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Flow (MGD) 15.4 16.6 16.8 16.0 13.8 1 3. 1 13. 7 15.7 13.5 12.7 11. 8 12~9 
BOD5 (lbs/day) 11302 11214 13030 13477 13120 12236 12683 13225 12385 12075 12892 13771 
38 HRSD - Lambert's Pt. 8.5 Mun ic i pa 1 
Flow (MGD) 28.2 29.9 28.8 28.8 23.3 23.7 23 .4 26.7 22 20.4 19.9 23. 2 
BOD5 (lbs/day) 21167 21196 24259 23539 23513 23719 22443 25608 21650 24329 23235 28894 
38 HRSD - Wes tern Branch 8.5 Municipal 
Flow (MGD) 2.03 2.0 1.98 1.9 1.5 1.6 1.56 1. 7 1.6 1. 3 1. 7 1.9 
BODS (lbs/day) 1674 1968 1651 1759 1808 1641 1561 1885 2068 1735 2523 2234 
38 City of Portsmouth (Pinner's Point) 
10.2 Municipal 
Flow (MGD) 13. 5 10.8 8.9 11. 6 
BOD5 (lbs/day) 8094 9917 7305 7616 
38 HRSD - Deep Creek 14.6 Municipal 
Flow (MGD) .584 .73 .580 .558 .390 .407 .357 .410 .335 .335 . 3 .488 
BOD5 (lbs/day) 253 219 174 121 94 108 197 226 341 151 161 248 
38 HRSD - Washington 15.4 Municipal 
Flow (MGD) .707 .] .723 .596 .420 .525 .472 .423 . 328 .292 • 3 .6 
BOD5 (lbs/day) 489 461 308 497 490 670 433 551 422 395 336 592 
. ' 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
38 HRSD-Army Base 5.9 1974 Muni c i pa 1 
Comp Jan Feb Har Apr May Jun Ju 1 Aug 
Flow (MGD) 15 16.2 15.7 16.5 14.2 
BODS (lbs/day) 13010 12025 12832 12935 14685 
38 HRSD - Lambert's Pt. 8.5 Municipal 
Flow (MGD) 26.2 28.0 27.8 32.6 25.4 
BODS (lbs/day) 26876 24052 22721 · 31810 27962 
38 HRSD - Western Branch 8.5 Municipal 
Flow (MGD) 2. 1 2 .1 2. l 2.3 1.8 
) BOD5 (lbs/day) 2119 1962 1856 2263 2087 J 
38 City of Portsmouth (Pinner 1 s Point) 
10.2 Municipal 
Flow (MGD) 12.9 13 .22 12. 11 12.95 10.89 
BODS (lbs/day) 10205 10254 12221 14688 18165 
38 HRSD - Deep Creek 14.6 Municipal 
Flow (MGD) .52 
BODS (lbs/day) 274 
38 HRSD - Washington 15.4 Municipal 
Flow (MGD) .66 
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Reach No. Point Source Nautical Mi 1 es from Bay Reach Activity 
38 Carolanne Farms 18.2 1974 
Comp Jan Feb Mar Apr May Jun Jul Aug 
Flow (MGD) .65 
BODS (lbs/ day) 102 
38 Va. Chemical Inc. 8.8 Chemical Manuf 
Flow (MGD) 1 • 017 
BODS (lbs/day) 1247 
38 Norfolk Naval Shipyard 12.6 Shipbuilding & Repair 
:0 38 Atlantic Creosoling 13.3 Wood Preservation J1 
38 Eppinger & Russel 14.8 Lumber 
38 Swift Agricultural Chemical 15.5 Chemical Manuf 
38 Smith-Douglas Fertilizer 15.9 Fertilizer 
38 Weaver Fertilizer 16.2 Fertilizer 
38 VEPCO (Portsmouth) 16.6 Energy Production 
38 VEPCO (Norfo 1 k) 13. 6 . Energy Production 
38 Ford Motor Co. 14.9 Auto Assembly 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
38 City of Colonial Heights 73. 1 1973 Municipal 
Comp Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Flow (MGO) 1. 7 
8005 (lbs/day) 2844 
38 City of Petersburg 76.6 Municipal 
Flow (MGO) 5.5 4.4 4.2 3.7 4.3 6.5 
8005 (lbs/day) 5000 3926 4168 3456 3550 6072 
38 Lone Star (Puddledock) 74.4 Sand & Gravel 
38 City of Suffolk 23.6 Municipal 
Flow (MGD) 2. 1 2.29 1. 70 1. 34 1.33 1.20 1. 14 .85 . 81 • 77 .96 
soo5 (lbs/day) 963 ll05 806 1697 1057 561 1054 666 1050 938 650 
38 Yates E.S. 25.4 
Flow (MGO) 1. 14 .85 . 77 .96 
8005 (lbs/day) 1054 666 939 650 
39 Birchwood Gardens 4.3 Municipal 
Flow (MGD) 
Boo5 (lbs/day) 
39 HRSD - Oceana Naval Air St. o.o 
Flow (MGD) '. 9 .9 .9 1. 1 1.07 1.0 .8 1. 1 1. 3 L3 1.4 1.5 
BODS (lbs/day) 83 180 98 183 214 92 160 404 542 651 1005 826 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
38 City of Colonial Heights 73. 1 1974 Municipal 
Comp Jan Feb Mar Apr May Jun Jul Aug 
Flow (HGD) 1.6 1.5 
BODS (1 bs/day) 2569 2145 
38 City of Petersburg 76.6 Municipal 
Flow (MGD) 7.5 6.8 6.2 5.4 5.3 4.9 
BOD 5 (lbs/day) 7381 5501 6412 7296 6011 5313 
38 Lone Star (Puddledock) 74.4 Sand & Gravel 
:0 
38 City of Suffolk 23.6 Municipal 
...J 
Flow (MGD) 1.09 1 • 195 1. 34 1. 35 .760 
BOD5 (lbs/day) 544 568 1218 1068 482 
38 Yates E. S. 25.4 
Flow (MGD) 
BOD5 (lbs/day) 
39 Birchwood Gardens 4.3 Municipal 
Flow (MGD) .55 
BOD5 (lbs/day) 156 
39 HRSD - Oceana Naval Air St. 0.0 
Flow (MGD) 
BODS (lbs/day) 
Reach No. Point Source Nautical Miles from Bay Reach Activity 
39. HRSD Chesapeake-Elizabeth 0.0 1973 Municipal 
Comp Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Flow (MGD) 12.5 14.o 1 !1. 8 13.7 12. 1 12.2 12.5 12.6 10. 1 11. 1 8.2 9,6 
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V. Chemical and Biological Baseline Conditions 
1. Chemical 
Dissolved oxygen concentrations in the Bay are regulated 
by a complex of physical and biological processes which add or 
subtract oxygen from the water. In a recent review, Schubel 
(1972) described the extant distribution of oxygen within the 
Bay. Surface waters are at or near saturation levels through-
out the year. Oxygen depletion in deep waters is observed 
during the summer as a result of vertical stratification of 
the water column cutting off the supply of oxygen, and the 
continued consumption of oxygen by the biota. During the 
winter, when vertical stratification of the water column is 
reduced, the entire water column is nearly saturated with 
oxygen. 
While oxygen depression is observed in tributaries to 
the Bay as a result of man's activities, Schubel (1972) 
reported no evidence for a similar phenomenon with the Bay 
proper. Brush (1974), in his "Inventory of sewage treatment 
plants for Chesapeake Bay" reported that few outfalls open 
directly into the Bay; rather effluents enter by way of the 
tributary estuaries. Hence the lack of observable oxygen 
depression within the Bay proper as a result of man's activ-
ities is not surprizing. 
The major nutrients in the Bay are derived from nutrient-
rich freshwater inflows. The Susquehanna River is the major 
source of nutrients in the upper Bay. At Havre de Grace, 
Maryland where the river enters the Bay, total phosphorus. 
ranges from 1.0 ug-at/1 in the sunnner and fall to 1.5 ug-at/1 
during winter and spring. Nitrogen, mainly as nitrate, ranges 
from a high of 80 to 105 ug-at/1 in -the spring to about 50 
ug-at/1 during the remainder of the year (Schubel 1972). As 
one progresses down the Bay, concentrations of both nutrients 
decline. In the lower Bay, phosphate levels are generally 
<1.0 ug-at/1 and nitrate-nitrite levels ranges from <1 ug-at/1 
to spring-time highs of about 20 ug-at/1 (Zubkoff et al. 
1973). 
In the upper Bay, plankton productivity is stimulated by 
high nutrient levels, but high grazing rates preclude an un-
desirable build-up of algae such as can be seen in tributary 
estuaries. In the lower Bay, nitrogen is probably limiting 
since N:P ratios are often less than.10:1, whereas phosphorus 
seems to be the limiting factor in the upper Bay where the 
N:P ratios are usually greater than 15:1. Phosphorus levels, 
however approach the lower level found in eutrophic waters. 
Further addition of phosphorus could therefore be catastrophic 
if one assumes that light is not limiting. High turbidity in 
the upper Bay could result in light limitation of photosynthe-
sis, but this needs further investigation. 
It wou~d appear ithat the nutrients added to tributaries 
t I ,' of the Bay 1::,y sewage treatment plants are deposited mostly 
:, 
within the tributaries. Excessive concentrations, found to 
cause nuisance blooms of algae within the tributaries, are 
not observable within the Bay proper. 
Toxic substances including heavy metals, pesticides and 
petroleum hydrocarbons are generally at low, often nondetec-
table levels in the Bay proper. High concentrations can be 
observed in sediments, but materials associated with sediments 
are less available to the biota. In some cases, alarming 
levels of metals and pesticides have been observed in oysters 
and a few other members of the biota, which have the capabil-
ity of accumulating these materials to levels much higher 
than those ambient in the water. 
The magnitude of non-point source contributions of toxic 
substances and nutrients to the Bay has not been assessed. 
The extensive agricultural activity along the tributary estu-
aries of the Bay suggest that non-point sources, especially 
of nutrients, are highly significant. 
2. Biological 
Data regarding phytoplankton in Chesapeake Bay proper is 
rel~tively limited. Patten and his associates occupied three 
stations in the lower Bay during the.period January 1960 to 
January 1961 (Patten et al., 1963). Patten (1961a) described 
the distribution of nannoplankton in the lower Bay. The 
cryptophyte, Chilomonas sp. was dominant throughout the year, 
and Crypt0monas sp. was always present and occasionally domi-
nant. Some dinoflagellates were also occasionally dominant. 
The temporal distribution of the net phytoplankton diatoms 
was described by Mulford (1962). Most species were present 
at all stations. Little seasonality in occurrence was seen. 
In the lower Bay, diatoms dominated the phytoplankton 
in the winter, flagellates in the sunnner and late autumn. 
Diversity indices, calculated for admittedly incomplete 
data, tended to be highest on the western side of the Bay 
(Patten, 1961). 
Marshall (1966) has subsequently examined the surface 
phytoplankton from 16 stations located on a longitudinal 
transect of Chesapeake Bay from Hampton Roads to the north-
ern end. In sunnnary, neritic diatoms dominated in the lower 
Bay, flagellates in the upper Bay, with a gradual transition 
in between. The dominant species in the lower Bay was Skele-
tonema costatum (0.95 x 106 cells/1). At the northern end 
of the Bay, Cryptomonas sp. dominated, constituting 95% of 
the flora at the three northernmost stations (1.08 x 106 -
1.5 x 106 cells/1). 
In conjunction with his phytoplankton determinations, 
Patten (1961) also measured chlorophyll levels at each station. 
Maximum levels were observed in April and May during the spring 
bloom, with a secondary maximum in September and October corre-
sponding to a smaller but discrete fall bloom. The annual 
average for chlorophyll was 5.92, 5.78, and 4.99 ug/liter at 
stations 3 through 5 respectively. The maximum spring bloom 
chlorophyll level was 12.S ug/1. Concentrations during bloom 
periods often exceeded twice the annual mean levels. 
More recent chlorophyll a data for the same general area 
was obtained by Zubkoff and Warinner (1974, Zubkoff, Grant, 
and Warinner, 1973). Data collected prior to Hurricane Agnes 
are in essential agreement with earlier results of Patten 
(1961). Subsequent to Hurricane Agnes, the major chlorophyll 
peak has been observed in August, with the level at one sta-
tion reaching 36 ug/1, and 66% of the values at all stations 
between 8 and 28 ug/1. Chlorophyll levels during the remain-
der of the year have been unaffected. 
Productivity measurements were made in situ by the light 
and dark bottle oxygen method at 2 stations during the sunnner 
of 1961 (Patten, et al. 1962). During this period, net pro-
ductivity (expressed as gcal/cm2/day) was negative at 2, 6, 
and 10 feet on each sampling cruise. In every case, net pro-
ductivity integrated over depth for a twenty foot water column, 
was negative, ranging from -1.6 to -9.2 gcalicm2/day. 
More recently, data on productivity potential (produc-
tivity under defined incubator conditions) in the lower 
Chesapeake Bay was collected by Zubkoff et al. (1973) using 
the 14c method. These data have yet to be fully analyzed, 
but do reveal a basically low productivity potential year 
round and lower levels in winter than summer. Unpublished 
research by Larry Haas reveals that 70-80% of the productiv-
ity potential is attributable to nannoplankters less than 15 
u equivalent diameter. 
Zooplankton biomass data for the Bay proper is virtually 
non-existent. Dr. George Grant conducted an extensive survey 
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in August 1971 and ending in July 1973, the first such study 
for the Bay. The data are in various stages of analysis and 
no reports are yet available. The mean settled volume/m3 
and mean dry weight/m3 for each month are shown in Fig.V-1 
provided by Dr. Grant. Variability on an areal basis (not 
shown), was less· than expected and always less than the 
seasonal variation. 
The zooplankton is dominated by copepods. The taxonomic 
workup of the samples is presently in progress. Chaetognaths, 
ichthyoplankton, and cladocerans have been identified and 
counted, but the data are not yet available in sunnnary tables. 
Benthic biomass data are available for several areas in 
the upper Bay. Pfitzenmeyer (1970) presents macrobenthic bio-
mass values for the oligohaline sector above Baltimore. During 
the period of study average dry weight biomass increased from 
0.90 g/m2 in September 1966 to 6.42 g/m2 in December 1960 when 
a dense population of the bivalve Rangia cuneata had developed. 
Subsequent mortality of Rangia reduced the biomass to 1 to 2 
g/m2. Pfitzenmeyer (1971) also reported extremely low benthic 
biomass from the polluted Baltimore Harbor. At those locations 
he deemed "polluted" the range was 0.01 - 0.75 g dry wt./m2 
(mean 0.20 g/m2), at those termed "semi-polluted" 0.01 - 2.10 
g/m2 (mean 1. 05 g/m2), at the "semi-healthy" stations of the 
outer harbor biomass ranged from 1.75 to 6.3 g/m2 (mean 3.16 
g/m2). These figures were compared against controls in the 
Chester River where mean dry weight biomass was 19.65 g/m2. 
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At a mesohaline location off Cove Point, Maryland, Hamilton 
and La Plante (1972) found that ash free dry weight biomass 
declined from an average of 70 to 15 g/m2 from spring through 
fall in the sand bottom community. Where the bivalve Gemma 
gemma was particularly dense biomass was 100 - 200 g/m2. In 
the mud bottom community of deeper waters ash free dry weight 
biomass declined during that same period from an average of 
14 to 4 g/m2. 
Few data exist on benthic biomass in the lower Bay and 
all of these are wet weight determinations. These data are 
quite variable both spatially and temporally and may be quite 
high. 
The species diversity of macrobenthic animals in the 
Chesapeake Bay declines upestuary in a classic fashion 
(Boesch, 1972) with the major decline in the polyhaline-
mesohaline transition zone. Lowest diversity is found in 
the oligohaline zone but only slight increases of diversity 
are found in tidal freshwater benthos. 
The macrobenthos is an extremely diverse component of 
the biological system. Distributions of component species 
depe~i on many factors, notably salinity and sediment type. 
The distribution patterns of dominant species are outlined 
in Tables Vl-4 as summarized from various published and unpub-
lished sources. 
There is little or no data available regarding actual 
fish biomass within the Bay or actual relative abundances of 
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various species except for a few connnercial species in local-
ized areas, usually Bay tributaries (Musick and Wiley, 1972). 
Available data on commercial landings are not, strictly, 
speaking, a valid estimate of either parameter because (1) 
these statistics record the location at which the fish were 
landed, not where caught, and (2) no adjustment is made for 
fishing effort. If one assumes that effort is reasonably 
uniform from year to year, these data can give some nebulous 
idea of long-term trends in abundance. These data are being 
compiled to examine long-term trends. 
A check list of most species, plant and animal, in the 
Bay has been compiled by Wass, et al. (1972). In all, 2874 
species are included in the checklist. This checklist is 
obviously too compendious to include herein, but is available 
as source data for the present study. 
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Table V-1 
ZONATION OF DOMINANT MACROHENTHOS IN THE POLYHALINE ZONE 
tosynapta tenuis (E) 
ma gemma (B) 
efisca verrilli (A) 
hths picta (P) 
op anes bombyx (P) 
I1na agil1s (B) 
roii'fs psammophila (Ph) 
el1sca vadorum (A) 
htys magellan1ca (P) 
riieiiel!a torquata (P) 
bon1lla 1nterrupta (G) 
oma tent a (BJ 
oscolex gabriellae (0) 
1antheops1s americana (An) 
eoc1na canal1culata (G) 
1n1a lateral1s (BJ 
eroinastus f1l1formis (P) 
ochaetopterus oculatus (P) 
udeurythoe sp. (P) 
ards1a elegans (An) 
apr1onosp10 pinnata (P) 
ron1s mueller1 (Ph) 
ambra tentaculata (P) 
htys inc1sa (P) 
eTfsca abd1ta (A) 
ropholis atra (E) 
rides l1micoTa (D) 
r1£orm1a grandis (P) 










Shallow ( > Deep 
Medium Sand Fine Sand Muddy Sand Silt-Clay 
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Table V -2 
DOMINANT MACROBENTHOS OF THE MESOHALINE ZONE 
Species Largely Restricted to 
Sand Bottoms 
Gemma gemma (B) 
Mya arenar1a (B) 
"Cyathura polita (I) 
Leptocheirus plumulosus (A) 
Eurytopic Species More Common 
or More Abundant on Sand Bottoms 
Glycera dibranchiata (P) 
Edotea tr1Ioba (I) 
Heteromastus filiformis (P) 
Macoma m1tchelli (BJ 
Pseudeurythoe paucibranchiata (P) 
Eteone Iactea (P) 
Very Ubiquitous Species 
Species Largely Restricted to 
Mud Bottoms 
Leucon americana (C) 
Eurytopic Species More Common 
or More Abundant on Mud Bottoms 
Nereis succinea (P) 
Macoma ba1th1ca (B) 
Scoloplos frag1lis (P) 
Glycinde solitaria (P) 
Parapr1onosp10 p1nnata (P) 
Pect1nar1a gould11 (PJ 
Peloscoiex gabr1ellae (0) 
Peloscolex heterochaetus (0) 
Acteoc1na canal1culata (G) 
A - Amphipod 
B - Bivalvia 
C - Cumacea 
G - Gastropoda 
I - Isopoda 
0 - Oligochaeta 
P - Polychaeta 
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Table V-3 
DOMINANT MACROBENTHOS OF THE OLIGOHALINE ZONE 
Rhynchocoela 
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VI. Water Quality Model 
A mathematical model of water quality will be 
used to project the water quality in the Chesapeake Bay. 
The model is a one-dimensional tidal-time model, which has 
been successfully applied to the tidal portion of the James 
River (Fang et.al. 1973). 
1. Basic Principle of the Model 
The model is based on the equation describing the 
mass-balance of a dissolved or suspended substance in a 
water body. To facilitate the numerical computation, the 
Bay is divided into a number of volume elements, called 
reaches, by a series of lateral transects perpendicular to 
its axis. The concentration or a substance is represented 
by an average value within the volume element. Changes in. 
the amounts of a substance with respect to time in a particular 
reach may be due to: 
(1) advection and dispersion which physically 
transport materials into or out of the 
reach through the bounding transects, 
(2) biochemical decay or creation of the sub-
stance within the reach, 
(3) addition or removal of the substance due 
to external sources or sinks. 
These mechanisms may be expressed mathematically 
to formulate a mass-balance equation for substances such as 
sea salt, oxygen, biochemically degradable material, or any 
form of nutrients. 
106 
Considering the mth reach of the Bay bounded by 
the mth and (m+l)th transects as shown in the sketch below: 
J__.. mth reach Qm 
I vm' cm 




I (m+ 1) th reach r Qm+l 




the time rate of change of the total amount of a particular 
substance within the reach may be expressed as: 
where 
t = time, 
* - 0 C ·-m+l m+l 
- (EAac> + so ax m m 
+ (EA ac) ax 
x = the distance along the Bay axis, 
m+l 
= the volume average concentration of the 
mth reach, 
= the volume of the mth reach, 
= the flow rate of water through the mth 
transect, 
= the concentration of the water, flowing 
through the mth transect, 
(1) 
Em= dispersion coefficient at the mth transect, 
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~=the cross-sectional area of the mth transect, 
som = external sources or sinks. 
Of the terms on the right hand side of the equation (1), 
the first two represent advective transport, the next two 
represent dispersive transport, the last represents the 
internal decay and creation, plus the external addition and 
removal of which the mathematical express.ions are different 
for different substances. 
The time rate of change of water volume may be 
expressed as 
(2) 
where Q 1 = Qt + Qsew, and 
Qt= discharge from tributaries, 
Qsew = discharge from human activities such as sewage 
flow. 
Substituting equation (2) into equation (1) and 
dividing the resulting equation by Vm, it is obtained 
ac Qm * Qm+l * m = (C - C ) - (Cm+l - C ) 
at V m m vm 
rn 
m (3) 
+ ..L (EA ac) LcEAac) + l (SO - QR, Cm) V ax m+l V ax vm m m m m 
2. Finite Difference Approximation in Time Domain 
With proper initial and boundary conditions, 
equation (3) may be integrated with respect to time to 
obtain the temporal variations of concentration within each 
reach of the Bay proper. To solve the equation with a 
digital computer, it is integrated numerically over successive 
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finite time intervals. At each integration step over a time 
increment, the various parameters, such as flow rates, 
dispersion coefficients, etc., should assume representative 
values during this particular time interval. An implicit 
scheme is used to formulate the finite difference equation, 
i.e., the concentration at the end of the time step as well 
as that at the beginning of the time step is used to express 
the right hand side of equation (3). 
Equation (3) is approximated by the following 
finite difference form, 
C' m - C ·m = 6t 
1 Q' Qm 
{V '«; (C*' - C') + 2 m m vm m 
1 Qm~l 
2 {v-- (C*' - C') + m+l m m 
+ Em~~~m~l 
rn 
C' - C' E'A' _ ( mm 
V' m 
m m-1 
6x + 6x 1 + m m-
1 V (Som - QR,Crn) 
m 
+ 




C - C m+l m 
(4) 
where 6t is the time increment. The primed and unprimed variables 
designate the parameters evaluated at the end and beginning of 
time interval respectively, and the over bar represents the 
average value over the time interval. 
The concentration, c;, of the water flowing through 
the mth transect is calculated as.a weighted average of the 
concentrations in the adjacent reaches, Cm-land Cm. Thus 
c; = a cm-l + (1-a)Crn (5) 
C*' = a'C' + (1-a')C' (6) m m-1 m 
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where the weighting factors a and a' depend on the direction 
of flow through the transect, 
0.5 < a< 













< a' - 2 














if Om> o 
if Qm < 0 
if Q' > 0 
m 
if Q' < 0 m 
if Qm+l< 0 
if Qm+l~ 0 
if Q~+l< 0 
if Q' > 
m+l-
0 
Substituting equations ( 5) ' ( 6) ' 
into equation ( 4) ' it is obtained that 
(7) and 
~t QI I Qm 




~t Q~+l I 0m+l 
~{v; a2(C~+l-C~) + vm a2(Cm+l -Cm}} 
E~+lA~+l 
+ v~ ~xrn + ~xm+l (C~+l-C~) 
~t 
Em+l ·Am+l ~t 
+ Vm ~xm + ~xrn+l (Crn+l -Cm) 














ADVrn = 2 . vm 
~t ACrn+l 
ADV2rn = 2 vrn 
~t Em . A 
DIFm m = ~x + ~x 1 vm rn m-
~t Em+l . Am+l 
DIF2rn = .&x + ~xm+l vm rn 
Q = AC • U m m m 
0m+l = ACrn+l · 0 m+l 
Um = advective velocity 
ACrn = conveyancy cross-sectional area 
and similarly for the primed variables, equation (9) becomes 
c~ (l-a2U~+1 • ADV2~1 + a •u~ . ADV~ + DIF~ + DIF2~} 
= C ' ( - a ' U ' · ADV 2 ' + DI F 2m} + C ' ( a ' U ' • ADV' m+l 2 m+l m m-1 m m 
+ DIF'} + C (l+a2U +1· ADV2 - au• ADV rn m rn m m m 
- DIF2rn - DIFm) + crn+l(-a2Urn+l· ADV2rn + 
DIF2m) + cm-l(aUm· ADVm + DIFm} 
+ ~t (SO - QC) vm m t rn (10) 
Equation (10) is further simplified to 
(11} 
where 
COE = a'U' • ADV' - a'U' • ADV2' + DIF' + DIF2 1 m m m 2 m+l m m m 
COEl = a'U'• ADV'+ DIF' m m m m 
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CONm = 1 - aUm· ADVm + a 2um+l· ADV2m - DIFm - DIF2m 
CONlm = aUm· ADVm + DIFm 
CON2m =-a 2um+l· ADV2m + DIF2m 
3. Application to Water Quality Parameters 
Equation (11) may be applied to any dissolved or 
suspended substance which is of interest in the problem of 
water quality. The following paragraphs describe the appli-
cation to .some of the most important water quality parameters. 
(i) Salinity, S 
where St and Ssew are salinities of tributary inflow and point 
source discharge respectively. Therefore: 
In a tidal estuary, the tributary inflow may be 
positive or negative, depending on the phase of tide, with an 
ave~age value over tidal cycle Qf' the freshwater inflow of 
the tributary. Without the detailed information about the 
time variation of Qt over tidal cycle, the net effect of 
tributary inflow may be approximated as the dilution of salt 
water in the reach by the freshwater inflow Qf. There~ore, 
the last term of equation (11) becomes 
~t 
{- QfSm + Qsew (Ssew - 5m)} vm 
and equation (11) becomes 







0sew+ Qf. At) + {Sm(CONm - vm u sm+l· CON2m 
+ 8m-l CONlm + t: · 0sew • 8 sew>}/(l + COEm) 
(ii). Substances with the First Order Decay 
e.g. CBOD = carbonaceous biochemical oxygen demand 
NBOD = nitrogenous biochemical oxygen demand 
= - k 
C 
• CBODm • V + CBODP + CBODNP m m m 
+Qt· CBODt 
where kc is the decay rate, CBODPrn and CBODNPm are the point 
source and non-point source respectively, and CBODt is the 
concentration of tributary inflow. The net effect of tributary 
inflow resulting from the freshwater input may be estimated 
in the same way as the case of salinity, and thus, 
t: (Som - Qt• CB0Dm) = - ~t kc (CBOD~ + CB0Dm) 
+ t: {(CBODPm + CBODNPm) + Qf(CBODBG - CB0Dm) 
where CBODBG is the concentration of CBOD in the freshwater 
input. Thus, equation (11) becomes 









l+COE + Lit k 
m 2 C 
Lit Qf + Qsew 
cm = {CB0Dm (CONm - 2 k - . Lit) C vrn 
+ CBODm+l • CON2 + CBOD l • CON! m m- m 
Lit Lit + ~ • Q • CBODBG + (CBODPm + CBODNPm)}/ vm f vm 
1 + COE + ~t k) 
m 2 C 
(iii). Dissolved Oxygen, o.o. 
where 
k = decay rate of NBOD, n 
f = oxygen exchange coefficient, 
Ahm = total surface area of the reach, 
DOS = saturated oxygen content, m 
BENm = benthic demand, 
PHOTO= net addition of oxygen due to photosynthesis 
and respiration, 
oat = oxygen content of tributary inflow, 
DOsew = oxygen content of point source discharge. 
The net effect of tributary inflow resulting from 
the freshwater input may be estimated with the same way as 
salinity and, thus 
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~t (SO - Q ·DO) = 
vm m t m 
h.t Ahm 
+ { f ( Dos Do ) + f ' ( DOS ' - DO ' ) } 2 Vm m - m m m 
where DOBGD is the DO content of freshwater inflow from tributary. 
Thus, equation (11) becomes 
where 
DO'= a• DO' + b · DO' + c m rn m+l m m-1 m 
COE2 m 
1 + COE + h.t k' Jm 2 2 
. h.t) 
+ t: (Qf. DOBGD.+ Qsew· DOsewl 
kc• h.t · CBODm - km. h.t • NBODm 
+ ~t k • DOS + h.t k' · DOS' 2 2 m 2 2 m 
(14) 
~t • BEN + ~t · PHOTO }/(l+COEm + h.t k' ) 2 m vrn m 1 2 2 
f • Ahm' the reaeration coefficient. 
vm 
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4. Method of Solution 
Because of advective and dispersive transport across 
the transects bounding each end of a particular reach of the 
estuary, the concentration of a substance in one reach will 
depend on the concentrations in two adjacent reaches. This 
interdependence of concentrations at neighboring reaches is 
manifested in equation {12), {13), or {14). Therefore, the 
equation cannot be solved for the concentration at the mth 
reach by itself. Equations must be written for every reach 
of the estuary and solved for the concentrations in every 
reach simultaneously. 
Suppose that the total length of the estuary to be 
modeled is divided into N reaches. (N-2) equations will be 
obtained by writing equation (12), (13), or (14) form= ML+l 
torn= MU-1, where the MI.th and MUth reaches are the most 
upstream and downstream ones, respectively. Since there are 
(N-2) equations for N unknowns, two boundary conditions must 
be specified. The principal operation of numerical computa-
tions in the model is then to compute the concentrations in 
each reach at time t
0 
+ ~t with a given initial concentration 
field at time t
0 
and appropriate boundary conditions. The 
computed concentration field at t
0 
+~twill then be used as 
the initial condition to compute the concentration field at 
time t
0 
+ 2~t, and so forth. Each computation cycle will 
advance the time by the increment of ~t. Within each 
computation cycle, the (N-2) simultaneous equations are solved 
by an elimination method. 
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Taking the equation for salinity as an example, 
SMi+l may be expressed in terms of S~1L+2 through equation 
(12) with m = ML+l, and boundary conditions~ given, 
i.e. 
(15} 
where the only unknown on the right hand side of the equation 
is SML+ 2 . Equation (15} may, in turn, be substituted back 
into equation (12} with m = ML+2, and thus one arrives 
at an expression for SML+ 2 in terms of SML+ 3 • In general, 
there exists the following relation 
S' =PS' + 0 rn rn m+l m (16) 
where the recursion coefficients Pm and Orn may be calculated 
from the upstream boundary condition SML. 
With subscript m-1, equation (16} becomes 
Substituting this expression for S~-l in equation (12), 
it becomes 
or 
b O l + C rn m- m 
1 - b · P m m-1 
(17} 




m = 1 - b . p rn-1 m 
} (18} 
b • 0 m-1 + C 
Orn 
m rn = 1 - b . p m m-1 
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Since SML is a known quantity, the comparison between equation 
(15) and (16) with m = ML+l gives 
PML+l = aML+l 
and thus 
In sununary, the recursion coefficients and equation 
are 
PML = O, OML = s;-1L 
p 
am 
= rn 1 - b . p m m-1 
} (18) 
cm + b • om-li 
om 
m = 1 - b . p m-1 rn 
and 
S' m = PmS~+l + 0 m' (16) 
with m = ML+l, ML+2, --- , MU-1. 
Then, the order of numerical computations is 
(1) calculate the recursion coefficients by applying equations 
(18) repeatedly with m = ML+l, ML+2, , MU-1, and 
(2) with SMU given as the downstream boundary condition, the 
salinity of the interior reaches is calculated by applying 
equation (16) repeatedly with m = MU-1, MU-2, ---, ML+l 
5. Evaluation of Parameters 
(i) Velocity U: In an estuary, the current velocity 
may be divided into two parts, 
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(19) 
where UF is the non-tidal component generated by freshwater 
discharge and Ut is the oscillating tidal component. In this 
model, the tidal current is approximated by a sinusoidal 
function of time with period T and phase~ 
(20) 
where UT is the amplitude. UTm and ~mare obtained from 
tidal prism and phase data compiled by Cronin (1971). The 
non-tidal component UF is calculated by the equation 
Qm 
UF = m ACm (21) 
where Qm is the freshwater discharge from a drainage area 
upstream of the mth transect; Qm is estimated from the record 
of a stream gauge station located upstream of the tidal 
limit, with freshwater discharge assumed to be proportional 
to drainage area . 
. (ii) Dispersion Coefficient E: The dominant mechanism 
of longitudinal dispersion is the interaction between turbulent 
diffusion and shearing current. Taylor's (1954} formulation 
of one-dimensional dispersion has been successfully modified 
and extended to homogeneous estuaries (Holley, et.al., 1970; 
Harleman, 1971). The dispersion coefficient in the freshwater 
portion of a tidal estuary may be expressed as 
(22) 
where n is Manning's friction coefficient, lul is the absolute 
value of velocity, R is hydraulic radius, and vis a constant 
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on the order of 100. It is known that the presence of density 
stratification due to salinity intrusion enhances the vertical 
shear while suppressing the turbulence, and therefore, increases 
the dispersion coefficient. Equation (22) is modified to 
E = vnlUIR5/ 6 (1 + v'S) (23) 
where v' is a constant and Sis the salinity. v' is deter-
mined by the model calibration, i.e. adjusting v' until the 
model results agree satisfactorily with the salinity distri-
bution measured in the field. 
(iii). Reaeration Coefficient k 2 : O'Connor and Dobbins 
(1956) presented a theoretical derivation of the reaeration 
coefficient, in which fundamental turbulence parameters were 




where Dc is the molecular diffusivity of oxygen in water, 
u and Hare the cross-sectional mean velocity and depth 
respectively, and (k 2 ) is the reaeration coefficient at 20 
20°c. This formula has been shown to give a satisfactory 
estimate of k 2 for a reach of river with cross-sectional mean 
depth and velocity more or less uniform throughout the 
reach. In case the cross-section varies appreciably within a 
single reach, there is no reason to expect a satisfactory 
estimate from the formula by using the values of U and Hat 
the two bounding transects of the reach. Therefore, equation 
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(24) is modified as stated in t~e following paragraph. 
Assuming that the O'Connor and Dobbins formula 
is valid locally then 
(D u)l/2 
C (25) 
where f is the exchange coefficient, i.e., the exchange 
rate of oxygen through unit water surface area, u is the local 
depth-mean velocity and his local depth. M, the exchange 
rate of oxygen through the water surface over an entire reach 
is 
M =ff (DOS - DO)dAh (26) 
Ah 
where Ah is the total surface area over a reach. By defin-
ition of k 2 , 
M = (k 2) V (DOS - DO) (27) 20 
thus, 
D 1/2 1/2 1/2 u u Ah 
(k2) C J dAh D 1/2<--> = = 
20 V Ah hl/2 C hl/2 V 
D 1/2 1/2 1 u (2 8) = < 1/2> C h <h> 
where<> indicates the average over the surface area Ah, and 
<h> is the mean depth of the reach. Since the velocity data 
are available only at the end transects of a reach, no true 
ul/2 
<h112 > may be estimated. In this model, the average value 
ul/2 
~- at the two end-transects is used. 
Hl/2 
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0 To adjust k 2 for temperatures other than 20 C, 
Elmore and West's (1961) formula is used 
k = (k) • 1.024< 0- 20 > 
2 2 20 
(29) 
where e is the water temperature in centigrade degrees. 
(iv). Photosynthesis and Respiration, PHOTO: The amount 
of oxygen produced by photosynthesis varies with the intensity 
of sunlight, the turbidity of water and the density of plant 
population. Moreover, the same plants extract oxygen from 
the water for respiration. This combined oxygen source and 
sink is assumed constant with respect to time. The magnitude 
is allowed to vary from reach to reach and an array is pro-
vided in the computer program for input data in mg/1/day. If 
more complete information is available, the time varying 
functional form of this oxygen source and sink may be specified. 
'(V) • BOD Decay Rates: kc and kn 
The decay rates of CBOD (carbonaceous biochemical 
oxygen demand) and NBOD (nitrogenous biochemical oxygen demand) 
are to be. determin.ed by the model calibration, i.e., adjustment 
of .decay rates until the model results agree satisfactorily 
with the CBOD and NBOD distribution measured in the field. 
The decay rates also depend on water temperature; the following 
formula are used for this temperature dependence, 
= (k) • l.047(e- 2o) 
C 20 




(vi}. Saturated Oxygen Content, DOS 
The saturation concentration of dissolved oxygen 
depends on temperature and salinity. From tables. of saturation 
concentration (Carritt and Green, 1967) a polynomial equation 
was determined by a least-squares method. 
DOS= 14.6244 - 0.3671348 + 0.00449728 2 
- 0.0966S + 0.002050S + 0.0002739S 2 
where Sis salinity in parts per thousand and DOS is in 
mg/liter. 
5. Segmentation of the Bay 
The Bay is divided into 39 reaches. Except those 
reaches near the head of the Bay, the reaches are 5 nautical 
miles in length. Table IV-1 lists the reach numbers and 
their locations measured in distance from Bay mouth. 
6. Calibration of the Model 
The model is being calibrated with salinity data 
collected in 1968. The results will be presented in the 
next interim report. The model will also be run using 1973 
hydrology and pollutant loadings; refined calibration will 
be attempted if sufficient water quality data are available. 
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